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PUBLIC NOTICES 


PUBLIC NOTICES 





ssistant Engineers (2) 
REQUIRED by the RAILWAY DE- 





PARTMENT of the FEDE - 4 TED 
MALAY STATES GOVE RNME for 
four years’ service, with a See 
sion. Salary 400 dollars, rising to 475 


dollars a month by annual increments of 
25“‘Jollars a month, and thereafter in the event of the 
officer being retained, rising to 800 dollars a month, 
plus a temporary non-pensionable allowance of 10 per 
eent. for bachelors and 20 per cent. for married men. 
The exchange value of the dollar in sterling is at 
present fixed by the Government at 28. 4d., but the 
purchasing power of the dollar in Malaya is consider- 
ably less than that of 2s. 4d. in the United Kingdom. 
No income tax is at present imposed by the Federated 
Malay States Government ‘ree passages provided. 
Candidates, age 23 to 30, preferably unmarried, must 
have received a good theoretical training, preferably at 
a University or a College recognised by the Institution 
of Civil Engineers and possess a Civil Engineering 
Degree or obtained such other diploma or distinction 
n engineering as the Secretary of State may decide 
in any particular case, or completed their articles with 
a civil engineer of good standing and have passed the 
examination for Associate Membership of the Institu- 
tion of Civil Engineers. Should have had at least 
one year’s practical experience of Railway Main- 
tenance on a British railway.—Apply at once by 
letter, giving brief details of cules ations and expe- 
rience, to the CROWN AGENTS FOR THE 
COLONIES, 4. Millbank, London, 8.W. 1, mentioning 
this paper and quoting clearly at head of application 
M/15162. 7306 





. . 
ssistant Engineers Re- 
QUIRED for the RAILWAY DE- 
PARTMENT of NIGERIA for a tour of 
12 to 18 months’ service, with possible 
extension. Salary £480, rising to £920 a 
year Outfit allowance of £60 on first 
appointment Free quarters and pas- 
sages, liberal leave on full salary. Candidates, aged 
23 to 35, should either possess an engineering degree 
of a recognised university or should have passed 
Sections “‘A’’ and “*‘ B”’ of the Associate Memter- 
ship Examination of the Institution of Civil Engi- 
neers They should also have had 3 or 4 years 
regular “aeine as a Civil Engineer, preferably on 
Railway Works Apply at once by letter, stating 
age, partic a of qualifications and experience, to the 
CROWN +ENTS FOR THE COLONIES, 4, Mill 
bank, Roihen. 8.W. 1, quoting M/15394 7307 





ssistant Engineers Re- 
QUIRED for the PUBLIC WORKS 
DEPARTMENT of the FEDERATED 
MALAY STATES for four years’ service, 
after which, subject .to satisfactory 
service, the officers appointed will be 
eligible for confirmation in the perma- 
nent and pensionable establishment It is probable 
that the number of permanent appointments will be 
sufficient for those officers whose services have been 
entirely satisfactory, but no guarantee can be given. 
If at the end of four years’ service an officer's services 
have been entirely satisfactory and he is not offered 
or declines further employment, he will be paid a 
bonus of 2850 dollars. Salary 400 dollars a month, 
rising to 800 dollars by annual increments of 25 dollars 
plus a temporary non-pensionable allowance of 10 per 
cent. for bachelors and 20 per cent. for married men. 
The exchange value of the dollar in sterling is at 
present fixed by the Government at 2s. 4d., but its 
purchasing power in Malaya is considerably jess than 
that of 2s. 4d. in the United Kingdom. No income 
tax at present imposed by the Federated Malay States 
Government. Free passages provided. Candidates, 
age 23 to 26, preferably unmarried, must have received 
a good theoretical training, preferably at a University 
or College recognised by the Institution of Civil Engi- 
neers and possess a Civil Engineering Degree or obtain 
such other diploma or distinction in engineering as 
the Secretary of State may decide in any_particular 
case, or have completed articles with a Civil Engi- 
neer of good standing, and have passed the examina- 
tion for Associate Membership of the Institution of 
Civil Engineers. In addition candidates must have 
had at least one year’s practical experience of Civil 
Engineering under a qualified Civil Engineer. —Apply 
at once by letter, giving brief details of qualifications 
and experience and stating age and whether married 
or single, to the CROWN AGENTS FOR a 
COLONIES, 4. Millbank, Westminster, 8.W. 1, 
quoting clearly at the head of application M/15224 








7309 

‘ngi Cadets R 
ngineer Cadets Re- 

4 QUIRED by the RAILWAY DE 
PARTMENT _ of the FEDERATED 
MALAY STATES GOVERNMENT for 
two years’ service in the first instance 
Salary dollars 350 a month for the first 
year and dollars 375 a month for the 
second year, plus a temporary and non-pensionable 
allowance of 10 per cent In the event of the 
ver’s services being entirely satisfactory he 
may be offered a further agreement as Assistant 
Engineer upon the scale dollars 400 a month, 
rising to dollars 800 a month by annual 
increments of dollars 25 a month, with prospect of 


permanent and pensionable employment The exchange 
value of the dollar in sterling is at present fixed by 
the Government at 2s. 4d., but the purchasing power 
of the dollar in Malaya is considerably less than that 


of 2s. 4d. in the U nited Kingdom. No income tax is 
at present imposed. Free passages provided. Candi- 
dates, aged 22 to 25, unmarried, must have (A) 


received a good theoretical training at a University 
or College and have passed the examination qualify- 
ing him for Associate Membership of the Institution 
of Civil Engineers or hold an engineering degree or 


diploma rt as granting exemption from 
me “A” and “ B”’ of the A.M.I.C.E. examina- 
on 


or (B) completed his articles with a Civil Engi- 
neer of good standing and have passed the A.M.1.C.E. 
examination.—Apply at once by letter, giving par- 
ticulars of age, Guotifentions and practical eupetianes 
(if _ any), to the CROWN AGENTS FOR T 
COLONIES, 4. Millbank Westminster, 
quoting M/ /15162A. 


Ffthe Setteatinn of Mechanical 








ENGINEERS. 
; THE FIRST 
THOMAS LOWE GRAY LECTURE, 1928. 
Professor C. J. HAWKES, M.Sc., Member, will 
deliver the above Lecture on 
‘THE MARINE OIL ENGINE, 
at the Institution, Storey’s-gate, Westminster, on 
Friday, 6th January, 1928, at 6 p.m, 
VISITORS ARE INVITE D. 
e Lecture will be repeated in Bristol on 11th 


January, in Cardiff on 12th January, in Glasgow on 


2nd February and in Liverpool on 15th February. 


(LAWFORD H. FRY 
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PRINCIPAL CONTENTS OF THIS ISSUE. 
ARRANGED FOR CARD INDEXING. 





The Metallurgist. 


The New Newcastle-Gateshead Bridge. 





Central Heating at a Hospital. 


Experiments with a 3-Cylinder Locomotive. 





The Motor Liner Bermuda—No. II. 





Rural Electrification. 





New Method of Operating Semaphore Signals. 


Actions for Negligence. 


Pneumatically-controlled Wheel Lathe. 


New Compressed Air Meter. 
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he Assam-Bengal Railway 


COMPANY, Limited, is prepared to receive 
TENDERS for 

20 SPARE “BOG IE TRUCKS (with Wheels and 
Axles). 


Specifications and Tender forms may be obtained 
at the offices of the Company, Bishopsgate House, 80, 
Bishopsgate, E.C, 2. 

A fee of £1 1s. is charged for each specification, 
which cannot under any circumstances be returned. 

Drawings may be , at the cost of the we 
by application to Messrs. Hodges y need and 
Ltd., 78, Queen Victoria-street, E.C. 

Tenders must be delivered at the Ganeene’ 8 offices 
not later than Noon on Thursday, 12th January, 1928. 

The Directors do not bind themselves to accept the 
lowest or any Tender, 

By Order of the Board, 
THOS. C, BRETT, 
Secretary 
2ist December, 1927, 7298 


rban District Council of 


NEWRY 
NOTICE TO Bxeivur BUILDERS. 
TENDERS FOR NEW STEEL SWING BRIDGE. 

The Urban District Council of Newry invite TEN- 
DERS for the CONSTRUCTION of a NEW SINGLE- 
LEAF STEEL SWING BRIDGE over the Canal at 
Godfrey Bridge, Newry. Full particulars regarding 
design, alterations and additions to abutments and 
plan of site can be obtained from Mr. C. Blaney, Town 
Surveyor, Town Hall, Newry, on payment of the sum 
of £1 1s., which will be refunded to contractors who 
submit a bona fide Tender. 

The price and all other things being equal, a pre- 
ference shall be given to contractors employing 
exclusively trades union labour under trades union 
conditions and also to those undertaking to employ 
local fitters in the erection of the bridge at the site. 

Contractors will be required to provide at their own 
expense a bond from an approved Insurance Com- 
pany or Guarantee Society, for the due fulfilment of 
the contract, and a letter must accompany the Tender 
from the Insurance Society or Company proposed 
undertaking to supply the required bond. 

Contractors are required to state when tendering 
the shortest time they will require for the completion 
of the wor 

Designs and specifications should be delivered to 
the Town Surveyor on cr before Thursday, 23rd 
February next, and sealed Tenders, addressed to the 
Chairman, Urban District Council, Town Hall, Newry, 
and endorsed “* Tender for Steel Swing Bridge,’’ will 
be received up to Noon on Monday, 27th February, 
1928. 

The Council shall have the right to accept any 
Tender provisionally subject to the approval of the 
Ministry of Home Affairs, N.1. 

The Council shall not be bound to accept the lowest 
or any Tender 

Dated this 23rd day ey 1927 


rd 
W. M. CRONIN, 
Town Clerk 





Council Offices, 
Town Hall, _7318 


Middlesbrough Board of 


HOLGATE INSTITUTION. 

The Guardians of the Middlesbrough Union RE- 
QUIRE a CHIEF ENGINEER to Take Entire Control 
of the Heating and Hot Water Plant recently installed 
at their Holgate Institution and . situate at 
Linthorpe, Middlesbrough. The accommodation of 
oe Institution (patients and staff) is approximately 

a ndidates for the appointment must have h 
pA of a heating and hot water plant in an up-to- 
date Institution, and persons without this experience 
need not apply. The person appoin will be 
required to keep log books and charts to record the 
temperature and steam pressure in the various 
departments, also the coal, water, gas, and electricity 
ption. e will be required to reside at such 


Newry. 
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PUBLIC NOTICES 





TO BOTLERMAKERS 


endorsei *‘ Tender for Boiler,"’ 
undersigned not later than 10 a.m. ¢ 
9th January, 1928 

The lowest or any 
accepted 


Tender will not 
THOS 


Stockton-on-Tees, 
1927. 


Borough Hall, 
23rd December, 


of 100 Ib. per square inch. 
Tenders, with the maker's complete 
stating earliest date when delivery 


DOW 


Borough of Stockton-on-Tees 


TENDERS 


LANCASHIRE 
with all neces- 
orking pressure 


The Corporation is prepared to receive 
for the SUPPLY and PLACING on its SEATING at 
their Public Baths, Bath-lane, a NEW 
BOILER, 22ft. long by 7ft. diameter, 
sary Mountings, &c., suitable for a w 


specification, 


can be given, 


to be delivered to the 


m Monday, the 
necessarily be 
NEY, 

Town Clerk. 


7314 





of Liverpool. 


The Corporation invite TENDERS 


Tenders must be delivered by 
Town Clerk's office (in the envelope pro 
than Noon on Tuesday, the 17th 


Tender. 
WALTER M 


the lowest or any 


Town Clerk's Office, Liverpool, 
23rd December, 1927 


letter post at 


City 
BATHS AND WASHHOUSES DEPT 


for CORNISH 


BOILER, 15ft. by 6ft.. and FITTINGS for Woolton 
Baths 

Specification may be obtained from the Baths 
Manager, 75. Dalestreet, Liverpool, on payment of 
Half a Guinea, returnable to senders of bona fide 
Tenders. 


the 
vided) get later 


pneerr. 1 » 
The Corporation do not bind themselves to accept 


OON, 
Town Clerk. 


7317 





Madras and 


MAHRATTA RAILWAY 
25. Buckingham Palace-road, 
invite TENDERS for : 
METALS (comprising Aluminiur 
Brass Rods, Sheets and Wire, 
Rods, Sheets, Tubing, Wire. 
Lead Piping, Sheeting and Zinc 
Tenders are due in on Tuesday, 10th 
by 2 p.m. Tender form obtainable at 
fee One Guinea, which is not returnable. 


he 





7311 


lowest or any Tender. 


COMPANY, 
Westminster, 


Southern 


Ltd., 
8.W. 1, 


m. Antimony, 
Copper Ingots, 


Phosphor Copper, 
Sheets, 


&e.). 
January, 1928, 
above address ; 


The Directors do not bind themselves to accept the 
7305 


73 





| oughborough Corporation 
4 WATERWORKS. 
15-INCH MAIN FROM NANPANTON. 

The Corporation of Loughborough invite TENDERS 
from competent contractors for PROVIDING and 
LAYING about 1} MILES of 15in. SPUN CAST IRON 
PIPES from Nanpanton to Loughborough. 

The plans and specification may be seen at the office 
of the Consulting Engineers, Messrs. G. and F. W. 
Hodson, . Inst. CE Bank Chambers, Lough- 
borough, from whom copy of the particulars may be 
obtained on deposit of cheque for £5 5s., which will 
be refunded on receipt of bona fide Tender and the 
return of the documents 

Tenders to be sent to the undersigned not later than 
Monday, the 16th January, 1928 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

Dated 23rd December, 1927. 

HARRY PERKINS, 
Town Clerk. 
7310 


Town Hall, Loughborough. 





Gouth Indian Railway Company, 
LIMIT 

The Dizertore are prepared "4 ‘Teceive TENDERS for 

the SUPPLY o 
fies WORK FOR BRIDGES. 

Specifications and forms of Tender will be available 

at the Comgpony's Offices, 91, Petty France, West- 
minster, 8.W. 

Tenders, addressed to the Chairman and Directors 
of the South Indian Railway Company, Limited, 
marked ‘‘ Tender for Steel Work for Bridges,’’ must 
be left with the undersigned not later than Twelve 
Noon on Friday, the 20th January, 1928. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

A charge, which will not be returned, will be made of 
£1 for each copy of the specification. 

Copies of the drawings may be obtained from the 
offices of the Company's Consulting Engineers, Messrs. 
Robert White and Partners, 3, Victoria-street, West- 

1, 


minster, 8. 
A. MUIRHEA 
Manan Director. 
91, Petty. pny Westminster, 8.W. 


d December, 1927. 7310 





distance from the Institution as may be approved by 
the Guardians. The salary will be after the rate of 
per annum. Applications, in the candidates’ own 
handwriting, stating age. whether married or single. 
present and previous employment, and accompanied 
by copies of three testimonials of recent date, together 
with the names and address of two persons or firms 
to whom the Guardians may refer as to the candi- 
dates’ practical engineering experience, must reach me. 
the undersigned, not later than 10 a.m. on Wednesday, 
the lith January, 1928 
H. BILSON, 
Clerk to the Guardians 
Poor Law Offices, 
Municipal Buildings, 
23rd_ December, 


+. - ae 
192 7316 








SITUATIONS OPEN 


COPIES or Tpevmscmnane, NOT Onromais, Uniess 
SPECIFICALLY REQUESTED. 





93852, November 4th.—ADVERTISER for Tech 

nical Assistant, &c., desires to THANK ail 

APPLICANTS, and oo has to state that the — 
TION has been FILLED 99 A 





y ANTED. ESTIMATOR, with Sound Experience 
in Engineering, Constructional and General Fac- 
tory Building Work. Must have thorough know- 
ledge of present-day costs and labour rates.— pesoers, 
7281, The Engineer Office 7281 A 








SITUATIONS OPEN (continued) 
Page 2. 


SITUATIONS WANTED, Page 2. 
AUCTIONS, Pages 2 and 84. 


BUSINESSES and PREMISES 
(For Sale, etc.). Page 84. 


EDUCATIONAL, Page 2. 
MACHINERY, &c., WANTED, Page 84. 
AGENCIES, Page 2. 


PARTNERSHIPS, Page 2. 
FOR HIRE, Page 2. 


MISCELLANEOUS, Page 2. 
PATENTS, Page 2. 
FOR SALE, Pages 2 and 3. 
WORK WANTED, Page 3. 





For Advertisement Rates sce 
Leader Page. 
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SITUATIONS OPEN (continued) 


PARTNERSHIPS 


: AUCTIONS 


AUCTIONS 





TANTED, 


\ ENGINEER MANAGER for Cement 
Works 


in India. First-class return passage. 
Bungalow, light and fuel provided.—Applicants 
should state age, experience, salary required, also 
attach testimonials and references, to Z.O, 737, care 











Deacon's Advertising Offices, Fenchurch-avenue, 
London, E.C. 3, 7304 A 
\ JANTED for General Engineering Works, First- 
class RATE FIXER. Salary £4 10s. per week. 
Only men with experience need apply.—Address, 
7315, The ¢ Engineer Office 7315 A 
\ JANTED, Young Capable MAN with Knowledge 
of Agricultural Implements, to Assist in Deve- 


loping Manufacturing Business in South of England. 

The post would lead to a responsible position to a 

suitable ae. —Write fullest particulars to ** C, F 

. o J. W. Vickers and Co., Ltd., 24, aeeee Friars, 
3. 296 


London, E.C 





rey ICATIONS (IN STRICT CONFIDENCE) IN- 
d VITED FOR THE POSITION OF ENGINEER 
A LARGE MANUFACTURING ORGANISATION 
NOW DEVELOPING IN THE LONDON AREA. 

APPLICANTS SHOULD NOT BE LESS THAN 
35 YEARS OF AGE AND MUST BE FULLY QUALI- 
PIED IN MECHANICAL AND ELECTRICAL 
BRANCHES, CAPABLE OF SUPERVISING FROM 
FOUNDATION TO FINISHED rae Ry. AND 
APTERWARDS TAKE =R RUNNING AND 
MAINTENANCE AND EXTENSIONS. 

GOOD SALARY WILL BE PAID TO 8U ITABLE 
MAN AND NONE WHO HAVE PREVIOUSLY BEEN 


IN RECEIPT OF LESS THAN £750 PER ANNCM 
NEED APPLY. 

SEND FULL PARTICULARS, TRAINING AND 
EXPERIENCE, ALONG WITH COPIES OF REFER. 
ENCES AND TESTIMONIALS, AND MENTION 
SALARY EXPECTED 

Address, 7326, The Engineer Office. 7326 «a 





SSISTANT to GENERAL MANAGER of Engi- 
neering Works (1000 hands), ust have all- 
round capacity, especially on commercial side, with 
initiative and drive. Not over 30. State fully, in 
confidence, business experience, age, where educated 
and salary required.— Write, “RIGHT,” c/o 
Street's, 6, Gracechurch-street, E.C. 3. 7325 a 





NGINEER SALESMAN REQUIRED, Resident 
4 London, for Centrifugal Oil Purifiers, &c.; must 
be expert salesman and organiser and technical know- 
ledge essential. Salary and on, with prosp 
—Address, P3990, The Engineer Office. P3990 A 








T ANS RENOLD, Ltd., REQUIRE the SERVICES 
of ENGLNEER-SALESMEN for the South Wales 
and Glasgow districts. Must have had first-class expe- 
rience of Conveyor and Elevating Machinery. Pre- 
vious experience as salesman Sa. —Write, giving 
full details as to experience, cation, age and salary 
required, to EMPLOYMENT DEPARTMENT. Pe ae 
Works, Didsbury, Manchester. 295 A 


|} haat SPRESENTATIVES WANTED for GREAT 

RITAIN and IRELAND calling on Steam 
ay also REPRESENTATIVES calling on Valve 
M suutactarers and Brassfounders, for Sale of High- 
aaality Article at competitive prices. On generous 
commission only. Men calling frequently in small 
concentrated areas preferred. Light samples.— 
Address, giving age, experience, territory covered, and 














full particulars in confidence, 7269, The Engineer 
Office. = 7269 a 
\ TANTED, Good MECHANICAL DRAUGHTSMAN, 
used to Genéral Engineering, London area.— 
Address, stating age. experience, and salary required, 
7321, The Engineer Office 7321 A 
\ TANTED, TWO DRAUGHTSMEN. Preference 
given to applicants with experience in Centri- 
fugal Pump or Condenser Design. State age, expe 
rience, salary required, &c.—Address, 7313, The Engi- 
neer Office 7313 A 
te ey. AN WANTED, Experienced in Elevat- 
ing and Conveying Machinery, fer London dis- 
trict.—Address, stating age, experience in detail, and 
salary required, 7322, The Engineer Office. 7322 a 





IF YOU ARE SEEKING 
A PARTNER or PARTNERSHIP 


or wish to buy or sell a 


BUSINESS or WORKS 
Write: 
WHEATLEY KIRK, PRICE & CO., 
46, Watling Street, 
London, E.C. 4. 
Established over 75 years. 





If you wish to purchase or sell a 

Business connected with the 

Engineering or allied Industries 
consult : 


HENRY BUTCHER, HALL 
63 & 64, CHANCERY LANE, 





LONDON, W.C. 2. 
P= REQUIRED by Consulting Naval 
Architect, established pre-war. Capital neces 


7286 oc 


sary.— Address, 7286, , The E ngineer Office. 








EDUCATIONAL 





espondence Courses 
OF. REPARATION FOR THE 
Examinations ot the 

oF CiViL, EN GINEERS, 


(Jerr 
} 


IN 
UNIVERSITY OF LONDON, 
are personally conducted by 
Mr. 


Trevor W. Phillips, 


B.Se,, Honours, Engineering, London = 
Assoc. M. Inst.C.E.. A.M.I. Struct. E.. M.R.3.1., 
F.R.S.A.. Chartered Civil Engineer, &c. 

For full particulars and advice, ayply to :— 8-11, 
Trarrorp CaamBers, 58, Sours Joun Sr., LivErPoct, 
(Tel. Bank 1118), Lonpon Orrice :—65, Caancery 

Lane, W.C, 2. Ex. 





GINEEDS.- —Here is Your Ope Tus The 
A.M.1. Mech. pno SS AB.» — uali- 

fication is a certain pesepost ible yoo 
Our FREE 64-pp. ™ ENGINEERS: "GUIDE TO 

UCCESS,”’ will ao you how to obtain any 
Engineering Qualification easily. Forty Engineering 
Diploma Courses also described. 

Write now, ee branch or which 
interests you, 

TECHNOLOGICAL INSTITUTE, 
P3992 & 76, Thanet House, 231, Strand. 


exam. 





LL» DRAUGHTENANSEIY. —Well. oane EM- 
PLOYMENT is always PEN trained 
Draughtsmen and Tracers. Men = are in 
uncongenial or badly paid jobs, or who have failed in 

a technical oo should send for details of 
=e simplified Postal Courses in Draughtsmanship and 


ng. Many fully qualified wo and Mechanical 
Engineers owe their success to special Courses, 
which include Gvil, ‘Mechanical. "structural, Elec- 
trical, and Motor Engineering. Also Machine 
Drawing and Design, Jig and Tool Design, Hydro- 
electric Plant Design, and Building Drawing. Ne ty 


to me for free advice.—PERCY PITMAN, M.1. Mec 
25. Victoria-street London, 8.W. 1. (Established 104). 
Phone: Victoria 2186. Ex 





O ENGINEERS GOING ABROAD AND OTHERS. 
—Thorough PRACTICAL INSTRUCTION GIVEN 





ype svamraes AN WANTED for Machine Details,| in SURVEYING ws LEVELLING.—Address, E. 
4 gearing, &c.—Address, 7327, The Engineer | MOUL, Hollybank, W Woki ng. P3961 & 
Office 7327 a 
AUGHTSMAN (Young) REQUIRED, with Re- MISCELLANEOUS 


l* 


cations. 


frigeration experience, State my and qualifi- 


Address, 7301, The Engineer Office. 7301 a 





7 IRST-CLASS MECHANICAL DRAUGHTSMAN for 
Works Reconstruction in Kent. Expert know- 
ledge of Elevating and Conveying Machinery essential. 
Cement Plant experience an advantage. State age and 
salary .—Address, 7312, The Engineer Office. 7312 a 





wr and VENTILATING DRAUGHTSMEN 
of good education and well versed in Mathe- 
matics and the calculations invelved in designing 
schemes.—Address, 7320, The Engineer Office. 7320 a 
N ECHANICAL DRAUGHTSMAN REQUIRED for a 
i Large Industrial Concern. Applicants must be 
well educated and have had sound training in work- 
shop and drawing-office. One accustomed to Machine 
Design and Plant Lay-out preferred. Age not over 30. 
Address, stating experience, training, references, and 
salary required, P4009, The Engineer Office. P4009 A 








RODUCTION DRAUGHTSMEN.—TWO RE - 
QUIRED IMMEDIATELY for Aireraft. In 
addition to experience as draughtsmen applicants 
must have been employed in fitting and machine 
shops on small parts.—Apply to Box 716, Shaw and 
Blake, Ltd., 8, Bell-yard, Temple Bar, London, 
W.C, 2, Advertising Agents. 7293 A 





PPYEMPORARY CONSTRUCTIONAL STEEL WORK 
. DRAUGHTSMAN REQUIRED, London discrict. 
297, Tne Engineer Office. 7297 a 


72 


— Address, 








LONDON RAILWAY COMPANY Invites APPLI- 

Z CATIONS to fill a vacancy for a SMITH SHOP 

FOREMAN for a Repair Works in London; 30 men 

in shop. Commencing salary £275 per annum, per- 

manent appointment to a suitable man.—State age 

and full details of experience to Box B.J.T., c/o 
Davies and Co., 95, Bishopsgate, London, E.C. 2. 
7279 a 





I EQU = D for Large Gteripeerias Establishment. 
FOREMAN BOILERMAKER; mast be thor 
oughly —— to date in ~y pied of Boiler Work. 
including Water-tube Boilers.—Address, stating age. 
salary required, and full particulars of experience, 

with recent references, 7303, The Engineer Office. 
7303 = 
Ww FORKING CHARGE HAND WANTED for Works 
in the North of England. Good opening for man 
with first-class experience in the manufacture of 


Switch and Control Gear, also Switchboards. Only 
men of ability, able te control men and boys, need 











‘pply, enclosing copies of references and stating wages 
re quired. —Adc iress, 7 7323, The Engineer Office. 7323 Aa 
SITUATIONS WANTED 

M.I. Mech. E., WISHES 


oe sINEER SALESMAN, 
4 to HEAR from FIRST-CLASS FIRM REQUIR- 
ING REPRESENTATION in London and the home 
counties in a position where his technical and sales 





experience would have good scope. Commission and 
reasonable expenses preferred.—Address, P4010, The 
Engineer Office P4010 B&B 

| eet oy NCED ENGINEER Wiyte o (28) 
iu ISHES to HEAR from MANUFACTURERS 
desirous of EXTENDING their BUSINESS in 
London area. Salary, expenses and commission or 
commission only.—Address, P4007, The Engineer 
Office. P4007 « 





T RAUGHTSMAN, at Present Finishing His Time in 
P Baghdad, would LIKE a POSITION in England, 


about April or May. Broad experience, age 32.— 





N ANUFACTURERS and AGENTS Wishing to 

Increase sales, should write for particulars of 

wet PURCHASE SCHEMES to J. N. JONES and 

. 15, Red Lion-street, High Holborn, London, W.C.1 
P3978 1 


RESS NOTICES, Forewords, Pamphlets, &c., 
ared in clear, attractive woomies 3 by I Engineer 
Vik years’ editorial exper B 


H A. Mech. E., — MI. | E. E.. 
High Holborn, London. Phone, 7217, 








AGENCIES 





GENT WANTED, Calling on Engineers, Motor 
Works, &c., in Lancashire, Birmingham, and 
London, First-class side lines. Car essential, com- 
mission basis, exceptional opportunity, good pros 
pects.—Address, P4008, The Engineer Office. P4008 D 





IRM of ENGINEERS, Newcastle, Good Connection 
with engineering firms and superintendent engi- 
eers in that district, are OPEN to ACT as REPRE- 
SENTATI VES to First-class British or Continental 
—Address, 4000, The Engineer Office. 4000 D 





PATENTS 





RITISH PATENT No. 270,155, *‘ Tool for Planting 
Bulbs and Other Roots, for Extracting Weeds, 
&c.,”" awarded oon B. Medal, Internatioral Exhibi- 
tion of sauets ons, London, 1927. Owner wisbes 
to DISPOSE of PATENT RIGHTS by SALE, 
(ICENOE. or other arrangement.—A. WILLIAMS 
PRICE, Works and Costs Accountant, Cefn 5 ares. 
Ruabon, North Wales. P3989 # 


MPROVEMENTS IN PARTIALLY IMMERSED 
SHIPS’ PROF ELLER 8S." British Patent No. 
228,177.—The OWNERS of the above PATENT are 
DESIROUS ot MAKING ARRAN GEMENTS whereby 





the same may be adequately WORKED in Great 
Britain — LIC "ENCE. Particulars obtainable from 
TECHNICAL RECORDS, Ltd., 59-60, Lincoln’s Inn- 


fields, London, W.C 7300 H 


INGS PATENT AGENCY, : ag (B, T. Ss oe Regd. 

Patent Agent, G.B., and Can.). ‘Advice 
handbook and cons. on Satake and Trade Marks 
FREE.—146a, Queen Victoria-street, London. es ¥ 4. 
40 years’ rm refs. .__ Phone : C Central 0682. 662. 


FOR HIRE 


eee ' TO RICHD. B. BATCHELOR, : re 
WELL & CONSULTING ENGINEE 
(WATER SUPPLIES EXPERT) 
All equipments for improving your Water Supply* 
Largest Boring Plant, 3in. to ft. diam 
at ie description of Pumping Plant. 
Queen Victoria-st.. E.C.4; & Chatham. 
‘Phones : Central 4908 ; Chatham 71. 
yires: Boreholes, London; Wat ershed. 
ESTAB. OVER 150 YEARS 


SALE or HIRE, ELECTRIC MOTORS, from 
4 PORTABLE STEAM ENGINES, 
from 8 to 40 } ; STEAM BOILERS, CRANES, 
PUMPS, MACHINE "TOOLS of every description ; 
reasonable terms, immediate delivery, — _ A 
WILLIAMS and SONS, 37, Queen Victoria- street, 
London, E.C. Tel., City $938. Ex 


OR HIRE, PUMPS and WELL-BORING TOOLS 
Paw Trial Borings and Deep Wells.—R. RICHARDS 
an 











Chatham 





VOR 
60 to 300 HP; 
N.H. 











Address, P3969, The Engineer Office. P3969 B 


CO., Upper Ground - street, weeeneee —_ 
seo 


Telephone No. 0978 Hop 822 


Fuller, Horsey & Co.'s Advertisements 


Continued from page 84. 


IMPORTANT EIGHT DAYS’ SALE of the ENTIRE 
CONTENTS of the GLOBE [RONWORKS of JOHN 
MYSGRAVS and SONS, Ltd., BOLTON, LANCS, 
—Messrs. 


Fuller. Horsey, Sons’and Cassell 


will SELL by AUCTION, in Lots, on the 
PREMISES, on TUESDAY, JANUARY 3ist, 1928, 
and FOLLOWING DAYS, at Eleven o'clock precisely 


HIGH-CLASS MACHINE 
TOOLS, 


including 70 Screw-cutting and other Lathes, 10 Com- 
biration and other Turret and Capstan Lathes, by 
Herbert, Brown and Sharpe, &c., Potter and Johnstor 
and Cleveland Automatics, 24 Horizontal and Vertical 
Milling Machines, by Brown and Sharpe, Le Blend, 
Kendall and Gent, Becker and others; 4 Plano Type 
Ditto; 9 Planing Machines, up to 30ft. by 10ft. 
10ft.; 6 Side Planers, up to 13ft. by oft. 
7 Universal, Plain and Surface Grinders, by 
and Sharpe, Norton, Churchill, &c.; Dise and ‘ 
and Cutter Grinders, various; 10 Pearn-Richards 
No. 4 and other Horizontal Boring Machines ; 
9 Duplex and other Vertical Boring and Turning 
Millis, by Bullard, Richards, &c.; 25 Radial, Pillar 
and Sensitive Drilling Machines; Noble and Lund 
48in. Band Saw; Haigh 7ft. Broaching Machine ; 
Richards’ Keyseater; Power Hack Saws. 


* FOUNDRY PLANT, 


including Six Cupolas, Two Bonvillain Hydraulic 
Moulding Machines, 8ft. Loam Mill, Four Loam 
Mixers, Wright Tilting Furnace, Foundry Boxes, 


SHEET METAL PLANT. 


including 6ft. and 3ft. Power Guillotines, Two Power 
Stamping Presses, Rhodes’ 48in. Circle Cutter, 6ft. 
‘older, Rhodes’ Nibbler, | —~ epee Rolls, Swaging 
ear Acetylene Plant, &c. 


WOOD - WORKING 
MACHINERY, 


including Two Robinson 24in. Circular Saw Benches, 
Two 30in. Band Saws, Two Robinson 24in. by 6in. 
Planing and Thicknessing Machines, 24in. and 1i2in 
Overhead Planers, Oliver 36in. Double Dise Sander, 
Saw Filing, Plane Iron and other Grinding Machines, 
Universal Trimmers. 


MOTIVE POWER, 


ins luding Forty 460-volt D.C. Motors, 5 H.P. to 

H.P. Forty-three 400/440-voit A.C. Motors, 
3 eR, 50 periods, 74 H.P. to 200 H.P.; Crompton 
6) KVA, 440-volt, 3-phase Alternator, 12 kW, 110-volt 
Motor Generating Set, neashire Boiler, by Mus- 
grave, 8ft. by 30ft. (170 lb. w.p.), with Superheater, 
Green's 120-tube Economiser, Bennis Coal Elevator. 


MISCELLANEOUS PLANT 


A 20-Ton Wagon Weighbridge, 12 Avery Weighing 
Machines (5 cwt. to 3 tons), Musgrave 2-stage Air 
Compressor, Broom and Wade 2-cylinder Compressor, 
Air Receivers, Massey l-cwt. Pneumatic Hammer, 
100-Ton Hydraulic Mandrel Dorman Die 
Casting Machine, Two Monometer Metal Furnaces, 


Measuring Machine, Air Pump and 
Pipe Testing Plant, Bar Stretching, Bending and 
Straightening Presses, Laboratory Apparatus, Gas 
Furnaces, Heating Plant, Tanks up to 37ft. by 32ft. by 
3ft., Pumps, Fans and Blowers, Cylinder Boring Engines 
and Bars, Marking-off Tables, Hydraulic Jacks, Engi 
neers’ Small Tools, Shafting, Belting, Winches, Baulk 
Timber, &c. 


STORES AND MATERIALS 


Tester, Newall 4ft. 


including New Plummer Blocks and Shafting, Fit 
tings, Tool and Mild Steel, Metal Bars, various ; 
Nuts, Bolts, Tinned and Black ~— ¥ Sheets, Pig lron, 
Electrical vee, and large omatt 
ERROUS METAL A om ‘WROUG HT 
AND CAST SCRA 

Office Furniture. including , ra Time 
Recorders, Five Dictaphones, Safes, Drawing-office 
Equipment, Two Kodak Photcstats, and numerous 


other effects. 

May be viewed on production of cntalonse. to be 
ebtained (when reatty) of Messrs. FULLER, HORSEY, 
SONS and CASSELL, Mechanieat Auctioneers and 
Valuers, 11, Billiter-square, E.O. ‘ 7289 3 


TO USERS OF STEAM POW ER.—Messers. 


uller, Horsey, Sons and Cassell 
will include in the above SALE a New 
450 H.P. Compound Tandem 


HEAT EXTRACTION 
ENGINE, 


by Musgrave; cylinders 18jin. and 22in. by 

(working pressure 170 Ib.), with jet condensing plant 
Catalogues may be had as in preceding advertise- 

ment. 7290 J 


22. 





Re the LACRE — ~~ Ltd., of Letch- 
t ts 
By Order of ANDREW BINNIE, Esq., F.C.A., 


Receiver for the Debenture Holders.—Messrs. 


uller, Horsey, Sons and Cassell 
are instructed to oy TENDERS for tbe 
PURCHASE in ONE LOT o 


ODW ILL OF THE 
BUSINESS 


of this Company, the Makers of the well-known Lacre 
Van. There will be included in the purchase the whole 


of the 
sTOCs, As! SPARE PARTS, 
WORK IN PROGRESS, 
PATTERNS AND DRAWINGS. 

Tenders, which must be in the form attached to the 
particulars, should be delivered to ANDREW BINNIE, 
Esq., .C.A., 58, Coleman-street, E.C., by Four 
o'clock on Thursday, January 12th, 1928. 

IMPORTANT NOTICE. 
THE LEASt HOLD WORKS 
at LETCHWORTH, HERTS., are FOR SALE, and 
offers for same, with ALL or ANY of the PLANT and 
MACHINERY, may be made conditional on a Tender 
for the Goodwill being accepted. 
Particulars, with forms of Tender, may be had of 
essrs. SON, PIXLEY and CO., Chartered 
—e 58, Coleman- street, E.C.; of 
WORDSWORTH, MARR, | JOHNSON gas 
} or Oo 


the 


SHAW. "Solicitors, 39, Lom bard-st E.C 

Messrs. FULLER, HORSEY, SONS’ ead CASSELL, 
Austionat, eatietees and Valuers, 11, Billiter- 
square, E.C, 7291 J 





Fag My &~ of 


Re LACRE MOTOR COMPANY, 
F.C.A., the Receiver for 


ANDREW BINNIE, Esq., 
the ler. H Holders. as hin 


Fulle er, Horsey, Sons and Cassell 


SELL by AUCTION, in Lots, at this 
‘ ;OMPANY" s° “ENGINEERING RKS, ETCH - 
WORTH, HERTS., THURSDAY, JANUAKY 
26th, 1928, and FOL 'LOWING DAY, at Eleven 


o'clock precisely 


ENGINEERS’ MACHINE 
TOOLS, 


Including Twenty-six Screw-cutting and other Lathes, 
by the best English and American makers ; Thirteen 
Turret and Capstan Lathes, Gridley 2iin. Single- 
spindle Automatic, Fifteen Universal and Plain Mill- 
ing Machines, by Brown and Sharpe, Kempsmith, 
Herbert, &c.; Universal, Plain and Disc Grinding 
Machines, by Norton, Churchill, Jones and Shipman, 
&c.; 18 Radial and Pillar Drilling Machines, 2itin. 
Broaching Machine, Richards 26in. Duplex Boring 
Mill, Bullard $2in. Boring Mill, Lucas Horizontal 
Drilling and Boring Machine, Two Brown and Sharpe 
4 Gear-cutting Machines, Planing Machine, Slot- 


. Yo. 
ting and Shaping Machines, Hack Saw Machines, 
Hydraulic Tyre Press, Tinsmiths’ Plant, including 





CONTINUED IN NEXT COLUMN 


Avery 30-Ton Universal Testing Machine, Izod Impact ; 





Fuller, Horsey & Co.'s Advertisements 
Continued from previous column. 


Swaging, Burring and Folding Machines; Six Ble. 
tric Motors, 20 and 10 H.P.; Shafting. Benches, Vives, 
and other effects. 

May be viewed on production of catalogue, to be had 
of Messrs, JACKSON, PIXLEY and CO., Chartered 
Accountants, 58 Coleman-street, E.C. 2; Messrs 
WORDSWORTH, MARR, JOHNSON ana. SHAW 
Solicitors, 39. Lombard-street, E.C.3; or of Meser.' 
FULLER, HORSEY, SONS and CASSELT. Mec} 
anical Auctioneers and Valuers, 11, Billiter-squar, 
E.C. 3. 7292 5 
TYDFIL ENGINEERING AND SHIP-REPAIRING 

COMPANY, Limited (in Voluntary Liquidation 


SALE of PLANT, MACHINERY, &c., at WORK 
ROATH BASIN, BUTE DOCKS, CARDIFF. 


Sir liltyd Thomas, F.A.I,, 


has_ received tnotraetions to SELL by At 
TION, on WEDNESDAY, THURSDAY. and FRIDA)\ 
the 4th, 5th, and 6th JANUARY. 1928, the whole «f 
the Valuable 


ENGINEERING and SHIP. 
REPAIRING PLANT 
MACHINERY, STORES 
&c., 


ineluding :— 





MOTOR-DRIVEN *° MASSIVE DOUBLE-ENDE}! 
PUNCHING, SHEARING and ANGLE CROPPIN 
MACHINE, by Craig and Donald; VERY MASSIV! 


SET of PLATE BENDING ROLLS, 25ft. 9in. long, by 


Craig and Donald ; Small Set of Ditto; Heavy Radi 
His ues hine: Nearly New — oe 
SPEED SCREWING MACHINE; Ve eavy 
centre SELF-ACTING and SCREW-CU TrING BRE. AK 
BED LATHE, by POLLOCK and McNAB, Lid 
ONE 18in., Two 12in., TWO Sbin., ss ONE 8i: 
8.8. and 8.C. GAP BED and BRE LATHES 


PLATE EDGE PLANING MACHINE, = POLLOCK 
and McNAB, Ltd... up to 25ft.; 18in. Double Whe 
Floor Grinder; Three Radial Drilling Machines 
Back-geared Horizontal Boring Machine; 12in. strok 
Slotting Machine; Automatic Keyway_ Cutting Ma 
chine; 16/18in. stroke Traversing Head Shaping 
Machine; Hack Sawing Machine and Planing _ 
ebines ; COCHRAN  MULTITUBULAR  BOILF 
1917), No. 7489, and Blake Ditto; Several 15 lie 
MOTORS, by Campbell and Isherwood, 400 volt 
3-phase, 50 cycles; also Starters; Overhead Travel 
ling Gantry with 6-Ton Tangye Blocks ; Three Swing 
Gantries with 2-Ton Blocks; Large Quantity of 
YALE and TANGYE BLOCKS; Orane (45ft. pole), 
hand power, with two Derricks and Overhead Gears ; 
Austin 30-Cwt. Motor Lorry; Contents of Smiths’. 
Coppersmiths’ and Carpenters’ Shops, Rigging Loft 
and Stores, Ships’ Winches, Ladders; Quantity of 
Chains, Timber, Firewood, W.1l. and C.l. Scrap 

Also OFFICE FURNITURE, including Roll-top 
Slope-top and Kneehole Desks, Drawing and_ other: 
Tables, Safes, Office Stools, Arm and other Chairs. 
Typewriters, Cupboards, &c. &c. 

Sale to commence at Twelve Noon on first day and 
10.30 a.m. on other days 

Send postcard for catalogues to the Auctioneer, Sir 
ILLTYD THOMAS, F.S.L., F.A.L., 17, Quay -street 
Cardiff. Tel. 490 7237 4 





FOR SALE 


STEEL RAILS. 


All Sections. 
(British Steel and Manufacture). 
POINTS & CROSSINGS, 

CHAIRS, 


EDWARD SISTERSON, 
St. Nicholas Chambers, *™ 
NEWCASTLE-ON.-TYNE. 


FROM SsTOCE, 








OILERS, &c., DELIVERED 
subject to being unsold : 

New 30ft. by 7ft. 6in. LANGS., 80 Ib. W.P 

sone” iit: by ott. CYL TANKS or RECEIVERS, 


» = Lari. by 4ft. Gin. AIR RECEIVER, 100 Ib. 


H. and T. DANKS (NETHERTON), Ltd., Netherton, 
Dudley. 6628 o 


DRY HORNBEA™M 
thick.—Apply. 


| ae Set. E, QUANTITY of 
NK, 2iin., 3in., and 4in 
Cc, R. cL ARIDGE, The Basin, Exeter. 





YOR SALE, SET of TRIPLE-EXPANSION MARINE 
ENGINES, 650 LH.P., at 200 lb.—Particulars 
from | 21, , Dover-t street, _ Hull. 7285 « 





OR SALE, er Len <4 TYPE BOULES and 
VERTICAL COM PISTON VALVE 


| tay 200 B.H.P., casted  cndition and insured 
rice . 

Apply, BORWICK and SONS, Boat Builders, 
Windermere. 7262 @ 





Fons BAL THEODOLITES 
ING INSTRUMENTS, 
We 338, High Holborn, 
(Opposite Gray's Inn-road). 
YOR SALE, 

DRAWING UMENTS, SECOND-HAND 

CLARKSON'S, any High Holborn, W.C 
Opposite Gray's Inn-road). Ex 


Fe SALE, 100 H.P. Maclaren TRIPLE-EXPAN 
SION ENGINE, self-contained, surface con 
denser, 24in. stroke, speed 125 r.p.m., forced feed 
lubrication, working pressure 80/150 lb. per square 
inch, with 10ft. diameter twenty-rope grooved fly- 
wheel. Make ideal pumping engine for large pumping 
station. Photographs on application.—WALES, ae td., 
Oozells-street, Birmiugham. 723 


MACHINERY, 


SECOND-HAND 
wa 













PLANT, &. 


Central 


FFT. ASQUITH DRILL ING MACHINE, 
©) thrust, low base, 8.P.D. 7 
err 1jin. SCRE WING MACHINE. : 
6A POTTE and JOHNSTON” AUTO 
MATIC CHUC wt and TURNING MACHINES 


ANERS 


WO No. 74 SUNDER GEAR PL 
aD 4-Wheel 8in. SADDLE-TANK STEAM LOCO 
MOTIVE (Hudswell, Clarke, 1916 make), 3ft. gauze. 
copper fire-box, 160 lb. W.P. 
(2) 4-Wheel 9in. BADDiL E-TANK STEAM LOCO 
MOTIVE ngegel, Clarke), 3ft. gauge, copper fire 
box, 160 Ib. W.P, 


ONE Single-ended Two-furnace MARINE aeae. 
lift. 6tin, by Oft. lin., re-insure 160 lb Pas 

TWO First-class Land Type W.1.F. WA ER-TU iBE 
BOILERS, by Babcock and Wilcox, Ltd., in 1916. 
with a heating surface of 4780 square feet and approxi- 
mate evaporation 19,000 lb. of water per hour, re 
insurable at a working pressure of 200 lb. per square 
inch, with Superheater, Chain-grate Stokers and Steam 


Fittings ne vENS 
Nearly New 5-Ton TRAC scION ENGINE, by 
Gorse s, with Wagons and Spare 


CAT. ALOGUE (10,000 LOTS) ON “APPL ICATION. 


THO*. W. WARD LTD. 

LBION ‘WORKS, SHEFFIELD. Ex 
200 7oNs, SEW, ELECTRIC FIRM. Croydon. 
For continuation of For Sale -Adver- 
tisements see page 3. 





6626 « 
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A New Musical Instrument. 


A PRIVATE demonstration was recently given in 
London of a new musical instrument invented by 
Professor Leo Theremin, of the State Institute of Tech- 
ical Physics, Leningrad. The apparatus consisted 
of a loud speaker connected with a thermionic valve 
ircuit, which included a metal rod, the electrostatic 
capacity of which was altered by the proximity of 
the performer’s hand. The principle of the apparatus 
is based upon an application of the familiar howling 
of a badly adjusted broadcast receiving set, the inten- 
sity of the sounds being controlled by varying the 
position of the hand in relation to the circuit, or the 
pressure of the foot upon a dise of carbon. On 
notes near the middle of the musical scale, the hand 
was placed a few inches from the rod, and a change 
in the distance of an inch or so altered the pitch of 
the note by a tone, the whole range apparently being 
about an octave. Faulty intonation occurred if the 
performer failed to place his hand in the correct posi- 
tion with respect to the rod, so as to produce the 
desired frequency of oscillation. The apparatus is 
an ingenious application of well-known electrical 
effects, and it would seem to possess possibilities of 
development. 


High-tension Transmission Accident in 
Belgium. 
Tue fall of a high-tension transmission line across 


a low-tension overhead distribution circuit caused 
something like a panic in the little town of Lobbes, 


near Charleroi, during the night of December 18th. | 
According to the accounts of witnesses, flames were | 
seen along the low-tension lines, and almost simul- | 


taneously fires broke out in several houses. 
night watchmen fired revolvers to give the alarm. 
and soon the church bells sounded the ** tocsin,”’ a 
custom which is still observed on the Continent in 
times of great emergency. The whole population 
turned out and soon the fires, which by then had 
started in most of the houses, were extinguished. 
Electric lamps are said to have burst everywhere 
with loud reports, and shocks were received by anyone 
attempting to touch the switches, while the elec- 
tricity meters ‘ vrombissaient”™ like aeroplane 
motors. Before things were restored to their normal 
state two houses were burnt to the ground, and the 
electricity installations in one quarter of the town 
were so damaged that a complete replacement will 
be necessary. In view of the fact that it is customary 
in Belgium to make the safety earthing devices on 
distribution circuits with so little margin of voltage 
that few, if any, central station engineers dare switch 
on a high tension cable except through elaborate 
charging apparatus, the failure of these devices to 
act is somewhat extraordinary. The incident, how- 
ever, affords no argument to the opponent of overhead 
lines, for it could not have happened with the stand- 
dards of switchgear and protective apparatus general 
in this country. 


Water and Electric Supplies at Rangoon. 


INTEREST attaches to a recently published report 
on the water supply of Rangoon, which has been 
prepared for the Government of Burmah by Messrs. 
Rendel, Tritton and Palmer, of Westminster. The 
report, which is now being considered by the Govern- 
ment, deals with a proposed hydro-electric installation 
at Yunzalin, in the Pegu Yoma, about 120 miles from 
Rangoon. It is understood that such an undertaking 
would be quite practicable, and that in seven years 
it would, if carried out, supply the city of Rangoon 
with sixty million gallons of water daily and twelve 
million kilowatt-hours of electric current. The probable 
cost of the scheme is given as about eight and a-quarter 
million pounds, and for about a further four million 
pounds the supplies of both water and electricity could 
be doubled. The plans have been also worked out 
for a water supply scheme alone and an electric 
scheme alone, but the combined hydro-electric and 
water supply scheme is, we are given to understand, 
recommended. As the greater part of the interest and 
depreciation costs, and the maintenance and operating 
charges, would, it is stated, be covered by the proposed 
sale of water and electric current, the scheme is one 
which should receive favourable consideration. 


Coal Inquiry in Belgium. 


It was only the coal strike in Britain last year 
which saved the Belgian coal mining industry from 
a serious crisis. The difficulties were, however, only 
deferred. For some time now stocks have been piling 
up, and the situation has been becoming more and 
more acute. The trouble is exactly similar to that 
in this country, namely, the producing capacity of 
the pits cannot be sold at a remunerative price. The 
similarity between the two cases also extends to the 
fact that nobody seems able to discover a practical 
remedy. The Belgian Government has referred the 
question to a Commission of Enquiry, composed for 
the most part of men conversant with the’ problems 





The | 


involved, and this Commission held its first meeting 
on December 19th, with Monsieur Heyman, Minister 
of Industry and Labour, as President. In the opening 
speeches it was stated that three possibilities must 
be studied, namely, to increase the production per 
man, to diminish the cost of production, or to increase 
the value of the product. The Commission is apper- 
ently not going to consider either wages or hours of 
labour, these matters coming within the sphere of 
the National Joint Mining Commission. It was 
finally decided first to prepare reports dealing with 
problems which seemed of special urgency, namely : 
(1) The consumption of coal in Belgium ; (2) the facili- 
ties granted to exporters ; (3) taxation ; (4) foreign 
labour in the mines; (5) the organisation of sales 
of coal; (6) questions of transportation. The dis- 
cussion suggested that recommendations might ulti- 
mately be made with respect to the amalgamation of 
collieries ; the importation and especially the ** dump- 
ing ”’ of foreign coal ; and the use of Belgian coal by 
the National Railway Company and the great public 
service undertakings. 


The Loss of the U.S. Submarine S 4 


WHEN we referred a week ago to the sinking of 
the United States submarine 84 off Provincetown, 
Messachusetts, there was still a faint hope that the 
rescue operations would be successful in saving some 
of the imprisoned crew. With, however, the con- 
tinuance of bad weather, all hope had to be abandoned. 
The gale on Wednesday of lest week, December 21st, 
was so severe that for a time at least the wreck was 
lost owing to the carrying away of the marking buoy. 
When the position of the hull was again found, it was 
discovered that only a small part of the bow of the 
| submarine remained uncovered by mud. In order 
to attach the chains from the lifting pontoons it will 
be necessary to tunnel beneath the hull. This work 
is being continued, but, according to some reports, 
| it is doubtful whether it will be possible to raise the 





| submarine before the spring of next year. 


The Late Sir Frederick Young. 


Few marine engineers can claim a wider or more 
successful experience of salvage undertakings than 
could the late Sir Frederick Young, who, we regret 
to have to announce, died last week at his home in 
Chelsea, at the age of sixty-nine. Sir Frederick, 
or Captain Young as he was known before the war, 
came of a seafaring family, and, in thirty years of 
continuous salvage work, he was closely associated 
with the Liverpool Salvage Association and its salvage 
steamer Ranger. Although he was not far off sixty 
years old at the outbreak of the war, his special train- 
ing enabled him within a short time to organise the 
whole of the Salvage Section of the Admiralty’s work. 
We may recall the work which he did in devising 
boom defences for rivers and harbours, lifting sub- 
marines, including the refloating of the K 13, which 
sunk while on her trials in the Gareloch, and many 
other interesting jobs connected with the work of the 
Grand Fleet. With the submarine menace increased 
attention was paid to the salving of merchant ships 
and their cargo, and by the end of the war Commodore 
Young and the Salvage Section had to their credit 
the saving of 500 merchant ships, valued with their 
cargoes at close upon fifty million pounds. At the 
close of hostilities his activities were transferred to the 
Belgian coast, where in two years, when clearing the 
ports of Ostend and Zeebrugge, no less than eighteen 
ships were raised. For his noteworthy services Com- 
modore Young received his K.B.E., and was the 
recipient of many foreign decorations. He will long 
be remembered, both in the Navy and the mercantile 
marine, for his great seamanship, his unfailing courage 
and determination, and a characteristic cheerfulness 
which continued with him until the end 


Spanish Air Services. 


Tue German monopoly of the air services in Spain 
seems to be assured by the proposal which the Superior 
Council of Aeronautics has submitted to the Spanish 
Government for the organisation of national and 
international lines. The national lines include those 
radiating from Madrid to Barcelona, Valencia, 
Seville, Cadiz and Vigo, and one taking in Melilla, 
Malaga, Ceuta, Cadiz and the Canary Islands. The 
international lines are from Burgos to France, Barce- 
lona to France, Madrid to Portugal, Barcelona to 
Italy, and Galicia to Italy. The whole of the lines will 
be conceded to one company, which will have a mono- 
poly of the traffic, and the company must be Spanish 
and administered by Spaniards under the control of 
the State, which will ptovide a minimum subsidy of a 
million and a-half pesetas. As a matter of fact, the 
lines mentioned are those required by the Lufthansa 
Company for the services it is preparing to North and 
South America, as well as the Madrid-Barcelona and 
Seville-Canary lines now in the hands of the Iberia 
Company, which is a subsidiary of the Lufthansa. 
The Madrid-Seville line is worked by the Union Aerea 
Espanola, a subsidiary of the Junkers Company. 
The Lufthansa Company is also at the back of the 
Seville-Buenos Aires airship scheme, which, however, 
is not included in the proposed monopoly, and an 
airship is being constructed in Germany for the 


Junkers Company hopes to be able to organise a 
service with huge seaplanes. The Spanish Govern- 
ment is therefore really giving a monopoly to the 
Germans, who find that Spain is the most suitable 
place for taking off from Europe for the United States 
and South America, and who have already practically 
completed their arrangements for air services between 


Central Europe and Spain. Nevertheless, the Spanish 
Government is taking the necessary measures to 
ensure that the German companies shall eventually 
develop a Spanish aeroplane industry which will be 





able to supply a fair proportion of the machines 
required for the national and international lines. 


Seaplane Record Speed Attempt. 


THE probability that the next race for the Schneider 
Trophy will, in accordance with the suggestion made 
by the British Air Ministry, be postponed until 1929 
is not likely to delay the attempt which it is under 
stood is to be made with this year’s winning machine, 
the Supermarine 8 5, to regain the speed record for 
this country. It will be recalled that at Venice last 
September Flight-Lieut. Webster secured the Trophy 
with an average speed of 281-6 miles an hour over 
seven laps of a closed 50-kilometre circuit. Very 
shortly afterwards that figure as a record speed for a 
seaplane, or indeed for any kind of machine, was 
excelled by an Italian Macchi machine, which had been 
entered for the Schneider competition, but which had 
failed to complete the course. The speed set up by the 
Italian machine was 296-4 miles an hour. It is obvious 
that on a course without the numerous turnings 
involved in the Schneider Trophy race an increase of 
speed might be expected of any machine. It has for 
some time been confidently believed that the Super 
marine 8 5 is capable on a straight course of flying 
at over 300 miles an hour, and that there is a good 
prospect of this country regaining the speed record. 
It is to be noted that to establish an official record the 
machine will have to show an average speed on two 
flights, one with and one against the wind, exceeding 
the previous record by at least 5 miles an hour. The 
8 5 will therefore require to fly at an average speed of 
over 301-4 miles before the record can be re-won by 
it. It is interesting to note that the existing land 
aeroplane record speed of 278 miles an hour made by 
France in 1924 still stands good. 


Rear-Admiral C. E. Monro. 


THE retirement of Rear-Admiral C. E. Monro from 
the office of professional adviser in the Harbours, 
Foreshores and Lighthouses Department of the Board 
of Trade, which took place on December 23rd on 
his reaching the age limit, should not be allowed to 
pass unnoticed by engineers. For seventeen years 
Admiral Monro has worthily filled a position which 
has been occupied by a line of distinguished naval 
officers before him. He went to the Board of Trade 
with nearly thirty years’ naval service, mainly in the 
hydrographic branch, behind him. There can be few 
men who possess such a knowledge of the interrelation 
of the work of the harbour engineer, the navigator, 
and the hydrographer as he has acquired during his 
service as adviser—a tenure, we believe, longer than 
that of any of his predecessors. Admiral Monro’s 
knowledge and experience have always been at the 
service of harbour engineers and others engaged in 
connection with marine work. His advice and 
criticism were often sought, unofficially as well as 
officially, and were always given willingly and un- 
grudgingly. Though he comes but seldom into the 
public view he is well known to harbour engineers 
throughout the country, and his presence at the Board 
of Trade will be missed by them. Admiral Monro’s 
successo: is Commander V. R. Brandon, R.N. 


Thames Bridges. 


Wuize the report of the engineers on the Charing 
Cross Bridge scheme is being awaited, the Bridge 
House Estates Committee has been examining another 
of the schemes favoured by the Royal Commission on 
Cross-River Traffic, namely, the construction of a new 
bridge at Ludgate. It has adopted a report submitted 
by a sub-committee in which the Ludgate Bridge 
scheme is compared with the St. Paul’s Bridge scheme 
and is found wanting. The St. Paul's Bridge scheme 
has been long in existence and considerable sums, 
principally by way of the purchase of property on the 
route of the bridge approaches, have already been 
expended in connection with it. If the scheme is now 
abandoned in favour of the Commission’s Ludgate 
Bridge there will be a substantial loss of money. In 
addition, the sub-committee argues that the Ludgate 
Bridge scheme has been hastily conceived, is unsuitable 
in its route, and impossible to carry out at anything 
like the cost indicated in the Commission’s report. 
As regards St. Paul’s Cathedral, the sub-committee 
holds that neither scheme would endanger the fabric 
by vibration or by the construction of the piers. 
The route proposed for the Ludgate Bridge scheme 
would be further away from the cathedral than that 
planned for the St. Paul’s Bridge, but the northern 
abutment of both bridges would be practically at the 
same distance from the nearest point of the cathedral. 
The Court of Common Council of the City of London 
is to be asked to authorise the Bridge House Estates 
Committee to consider and report on the whole ques 








opening of the service in the cominz autumn, while the 


tion of cross-river traffic within the City area. 
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Newcastle-Gateshead Bridge. 


THE new road bridge at present under construction 
between Newcastle and Gateshead consists of a single 
arch over the river Tyne, with approach spans on 
both sides of the river. An outline of it is shown 
above. The roadway is situated 93ft. above high 








are easy, being 1 in 66-4 on the Newcastle approach, 
and 1 in 91-5 on the Gateshead approach ; the length 
over the arch being graded to a very fiat parabolic 
eurve. The width of the carriageway is 38ft., and 
each footway allows for a clear breadth of 9ft. The 
carriageway will include a double tramway track, 
thus connecting the tramway systems on each side of 
the river. 

In addition to the standard Ministry of Transport 


EF AND GATESHEAD 








YS * | = a f 
= ™ i 
Swarm § 
and at 40 O.D. in Gateshead. These foundations 


consist of four masses of concrete, 84ft. 6in. long by a 
width, measured at right angles to the centre line of 
the arch, of 28ft., and are from 60ft. to 80ft. overall! 
depth. They were sunk by means of caissons under 
compressed air, and are placed one at each of the four 
feet of the arch. 

The arch,which, when completed,will be the largest in 
the country, is of mild steel, two-hinged type, with a 
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ton Crane. 
Crane 

e 5 
5 ton Derrick erected on Wood Tower 
5 ton Derrick erects Cradle 
Bearings erected previously 


erection of Crane. 








5 ton Derrick erects Cross Girders to carry 20-30 
5 ton Derrick erects Towers to carry 20-30 ton 


ton Derrick erects 20-30 ton Crane. 
Place false work under 826-27 

20 ton Crane (60° jib) places 826-27 
20 ton Crane erects 24-26, 25-27 
Dismantie Trestle under B26-27 

20 ton Crane erects 23/25, 





ed 


in position shown 
20 ton Crane erects 24/22, 23/22 Release Pa 
Cradle Cross Girder under Point 24 


20 ton Crane erects 22/21, 21/23. 20 ton 
completes erection of Cradle 
20 ton Crane erects 22/20, 21/20, Release 


at Cradle Cross Girder under Point 22. 
20 ton Crane erects 19/20, 10/21. 20 ton 
places Cable Pins at 21 


23/24 and continues 72’ 0° Centres. 





Both 5 ton Cranes dismantle 20 ton Crane. 


5 ton Derrick dismantles 20 ton Crane and re- 


20 ton Crane places Towers for 5 ton-Crane 
At this point 20 ton Crane Jib to be altered to 


20 ton Crane places 5 ton Crane on Panel Point 19 





i i ae 
erects 
ks at > 
Crane 2 
5 ton Crane Starts erecting Runway Cross Gwder 
Packs 5 ton Crane erects 20 ton Crane. Tension Cables at 
Point 21 adjusted 115’ 0 Jib Crane and 5 ton 
Crane Derrick dismantie Cradie. 115 O° Jib Crane erects 
Runway. 20 ton Crane dismanties 5 ton Crane on 
to Runway 20 ton Crane erects 20/18, 18/19, 
18/17, 19/17, 18/16, 16/17, 16/15, 15/17. 5 ton Derrick 


erects Masts 
20 ton Crane places Cable Pins at 17 
20 ton Crane places Towers ahead. 
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Stage 5. 


20 ton Crane places 5 ton Crane ahead. 

5 ton Crane dismanties 20 ton Crane on to Runway 
Tower and Supports lowered to ground. 

5 ton Crane erects 20 ton Crane ahead. 

20 ton Crane dismantles 5 ton Crane. 

Tension Cables at 17 adjusted remove first set Cables. 











20 ton Crane erects 16/14, 14.15, Runway 14/13, 13/15, 14/12 


Places Cable Pins. 
Place Crane Towers ahead. 


Stage 6. 





12/13, 12/11, 11/13. 





Stage 7. 
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20 ton Crane places 5 ton Crane ahead. 

5 ton Crane dismanties 20 ton Crane on to Runway 
Tower and Supports lowered to Runway. 

5 ton Crane erects 20 ton Crane ahead. 

20 ton Crane dismantiles 5 ton Crane. 

Tension Cables at 13 adjusted. Remove second set Cabdies. 
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water level and allows a clear height for shipping of 
84ft. The approaches to the bridge commence on the 
Newcastle side in Pilgrim-street, and terminate in 
Gateshead in a direct line with High-street. The new 
structure thus provides a direct route between 
important streets in the two towns. The gradients 









DIAGRAMS SHOWING STAGES 


loading, an exceptional load of 100 tons on four wheels 
is allowed for in anticipation of very heavy traffic 
to be met with in this industrial area. 

The abutments, which take the thrust of the steel 
arch, have all been carried down to solid rock, 
which has been reached at — 60 O.D. in Newcastle 


IN THE ERECTION OF THE BRIDGE 


span from pin to pin of 531ft., and a rise of 170ft. 
It consists of two crescent-shaped ribs at 45ft. centres, 
each rib composed of upper and lower booms of para- 
bolic outline, with single bracing of the Warren type. 
The depth between booms at the centre is 20ft. 3in. 
The ribs are connected by lateral and sway bracing, 
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the lateral bracing being in “‘K”’ formation. Towards 
the abutments the roadway is carried on columns 
<upported on the upper booms of the ribs, while in 
the centre it is suspended by hangers from the lower 
booms. 

The abutments will be carried up from quay level 
to bridge roadway level. This portion of the work 
will be of steel and concrete construction, faced with 
vranite, and as these towers will be hollow and of 
large dimensions, being about 100ft. long, 60ft. wide 


octagonal in section, are built up with a skin of steel 
plates, strengthened by rolled steel joists and filled | 
in with concrete. 

Earth approaches retained by concrete walls, partly 
masonry faced, have been provided on each approach 
between existing street surfaces and the continuous 
girder spans. On both sides this construction extends 
for approximately 200ft. 

The carriageway will be surfaced in wood block 
paving, resting on concrete, and the footways in tar- 


built out from all four hinges. In the initial stages 
this work is accomplished by the use of a cradle on 
which the ribs rest. As erection proceeds, the weight 
of the ribs is transferred from the cradle to cables 
which are connected to the top boom. These cables 
are carried back over temporary masts, erected on the 
river ends of the approch spans, and connected to 
the webs of the approach spans. The cable tension 
is resisted by the deadweight of these girders in 
conjunction with raking struts which are necessary 
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| Stage 9. 




















: Stage 10. 
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20 ton Crane piaces 5 ton Crane ahead 

5 ton Crane dismanties 20 ton Crane on to Runway 
Tower and Supports lowered on to Runway 

5 ton Crane erects 20 ton Crane ahead 

20 ton Crane dismanties 5 ton Crane 








20 ton Crane erects 4.6, 4,5 
Place Centre Pins, lower 


release Cables. 
Jack out 2-2. 
Place 2-2 and Rivet up. 








Rivet up Top Connections 


, 3/4, 5/3, 2/4, 2/3, 2/1, 13. 
Arches to meet Line Arches then 








“Tre Excneer 


DIAGRAMS SHOWING STAGES IN THE ERECTION OF THE BRIDGE 


and 90ft. high, it is proposed that they should be used 
as warehouses. A further extension upwards will 
consist of towers on each side of the bridge to a height 
of nearly 40ft. above the level of the road. Stairways 
and lifts will afford access between quay level and the 
bridge roadway. 

The approaches on each side of the arch are carried 
by continuous girders at 34ft. centres, supported on 
steel columns. The spans vary from 100ft. to 154ft., 
the variation being due to the situation of adjacent 
streets and buildings. These girders are of twin plate 
web form, llft. 6in. over angles. The columns, 







macadam. Over the arch and continuous girder 
spans, the surface rests on buckled steel plates sup- 
ported on cross joists and longitudinal stringers, 
which, in turn, are supported on the cross girders. 
The footways are carried on brackets cantilevered 
out from the cross girders. 

The contractors for the work are Dorman, Long and 
Co., Ltd., Middlesbrough, and the erection scheme 
has been got out by them to the design of their con- 
sulting engineers, Mr. Ralph Freeman and Mr. | 
G. C. Imbault. 


At the present moment, the arch ribs are being 


to prevent the girders being dragged riverwards. 

When the two halves of the arch have been com- 
pleted, with the exception of the centre pane! of the 
lower boom of the arch ribs, the cables will be 
slackened off, thus allowing the top chords to meet, 
and a temporary pin will transfer the thrust between 
the two halves of the upper chords. At this stage, 
the arch will be actually three-hinged. The centre 
panels of the lower chords will then be raised into 
position, and, by hydraulic jacking, & definite com- 
pression will be applied between this member and its 
adjacent chord, thus putting the arch into a true 
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two-hinged condition. Carefully shaped fillers will be | 
inserted, the joint practically completed and the 
jacks removed. The various stages of erection are 
illustrated herewith, and a series of views of the 
bridge showing the state of erection reached a few 
weeks ago appears on page 740. Of these engravings, 
the first, which is a view taken from the river of the 
Gateshead abutment, shows the arch erected to 
p-p. 19-20, and the first set of cables in position. It 
illustrates the completion of Stage 3, as shown in the 
accompanying diagrams. Fig. 2, which is also of the 
Gateshead abutment, looking north-west, illustrates 
the commencement of Stage 4, with the arch supported 
by cables at p.p. 21. Fig. 3 shows the main bearings 
and the bottom sections of the arch, on the Newcastle 
side, supported on a timber trestle. Fig. 4 is a general 


view, looking north, of the Newcastle abutment, and 
it, too, shows the main bearings and the bottom 


sections of the arch supported on timber trestles. 

The continuous girder spans were launched into 
position by rolling out from the earth approaches. 
As rolling proceeded, further sections were assembled 
on the earth approaches and riveted on to the pre- 
ceding sections. In order to ease the difficulty of 
bridging the span between the columns during rolling 
out, the deck steel work carrying the roadway over the 
abutment towers was used as a nose to the girders, 
and this nose was supplemented by a light steel frame- 
work at its extreme end. 

We are indebted for the foregoing particulars, and 
for the illustrations which accompany this article, to 
Messrs. Mott, Hay and Anderson, of Westminster, to 
whose designs, in conjunction with Messrs. Coode, 
Fitzmaurice, Wilson and Mitchell, the bridge is being 
built, and for whose courtesy we desire to tender our 
best thanks. 








Central Heating Plant at a 
Hertfordshire Hospital. 


Tue West Hertfordshire Hospital at Hemel Hemp- 
stead, which celebrated its centenary in 1926, consists 
of the old main building, having basement, principal 
floor and small first floor, the Halsey Nurses’ Home, 
the Windsor ward, with ground floor only, erected 
during the Great War, a small isolation ward, and 
the new Marnham maternity ward recently com- 
pleted. In 1925 the heating arrangements and 
domestic hot-water supplies became inadequate for 
the 130 occupants of the buildings, and the sterilising 
and cooking were done by gas at high cost. In 
order to provide adequate services, it was decided to 
remove the independent heating and hot-water boilers 








Plenum Heating Company, of 223, Ebury-street, 
8.W. 1,.the boiler-house and ferro-concrete chimney 
being erected under the care of Messrs. Paine and 
Hobday, F.R.1.B.A., of Westminster, architects to 
the hospital, in accordance with particulars supplied 
by the engineer. 

The plant in the new boiler-house consists of two 
Cornish boilers—see Fig. 2—each 6ft. diameter by 
18ft. long, having a working pressure of 80 lb. per 
square inch, made by Yates and Thom, Ltd., of Black- 
burn. Each boiler will provide sufficient steam to 


deal with the whole of the services, but one is equipped 
with a shorter grate than the other for use when no 
heating is required in the building, and, with a view 
each boiler is fitted 


to further economy in working, 


to provide for the heating surface in the buildings 
The calorifier for the domestic hot water is of simila: 
design, and is rated at 600,000 B.Th.U. per hour, 
sufficient to raise 600 gallons of water from 50 deg. to 
150 deg. Fah. when supplied with 370 lb. of live and 
290 Ib. of exhaust steam per hour. 

Both calorifiers were made by Frank Pearn and 
Co., Ltd., of Manchester, and are fitted with two 
Euston-type thermostatic control valves on each, one 
on the live and one on the exhaust steam inlets. Inter- 
change pipes can be inserted between the calorifiers, 
so that when one is being cleaned the other may be 
used temporarily to carry on the services ; the contro! 
of the heating and domestic hot water circuits is 
operated by valves in the pipes above the calorifiers, 











FIG. 2—-BOILER AND 


with a Hodgkinson’s mechanical stoker of the sprinkler 
type, so as to enable low-grade fuel to be consumed. 
From the boilers live steam is taken to the pumps 
required for the circulation of the heating water and 
the domestic hot water. These pumps are in dupli- 
cate—two for the heating water and two for the 
domestic hot water, each pump being capable of the 
full duty, one being a spare in case of breakdown of 
the other. Each pump for the heating water is a 
2in. diameter *‘ Mopump,”’ made by Messrs. Rhodes, 
Brydon and Youatt, of Stockport, and is coupled 
direct to a 1} H.P. Turney turbine, running at 2000 
revolutions per minute. The capacity of each pump is 
3000 gallons per hour against a head of 18ft. Each 
pump for circulating the domestic hot water is a 1}in. 
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FIG. 1—GENERAL PLAN OF THE HOSPITAL BUILDINGS 


and to connect the heating, hot-water services, cook- 
ing and sterilising to a new central plant which would 
raise sufficient steam to deal with all these services. 
The site proved to be one of great difficulty, as the 
buildings are placed upon ground which rises from 
the nurses’ home to the Windsor ward, with a gradient 
of 1 in 12. The idea of gravity flow and return for 
the hot water heating to a boiler-house at the bottom 
of the gradient proved impossible, and it was decided 
to exclude the nurses’ home from connection with 
the new plant, and to erect a new boiler-house on 
vacant ground between the main building and the 
Windsor ward—see Fig. 1. This arrangement, how- 
ever, ruled out any possibility of gravity circulation 
for the heating and domestic hot-water supplies, and 
forced circulation had to be employed. The work was 
badly impeded by the general strike of 1926, but 
the plant was finally put into commission in June, 
1927. The consulting engineer for the works was 
Mr. H. A. Sandford, of 23, Bush-lane, E.C. 4, and 


the contract was placed in the hands of the London 


diameter “‘ Mopump,” likewise coupled direct to a 
} H.P. Turney turbine, and has a capacity of 300 
gallons per hour when running at 2000 revolutions per 
minute against a head of 18ft. The turbines are 
designed to run under a steam pressure of 80 Ib. per 
square inch with a back pressure of 5 lb. 

Two calorifiers are provided—-see Fig. 3—one for 
heating water for radiators and the other for heating 
domestic hot water. The heating calorifier is of the 
horizontal storage type, 3ft. diameter and 5ft. long, 
with a capacity of 150 gallons, made of galvanised 
wrought steel tested hydraulically to 25 lb. pressure. 
The steam boxes with covers and floating heads are of 
cast iron and carry two independent banks of copper 
tubes expanded into the steam boxes and floating 
heads. One bank of tubes carries live steam at 80 lb. 
pressure, and the other exhaust steam at 5 lb. pressure 
from the steam turbine driving the circulating pump 
in use. When provided with 680 lb. of live steam 
and 300 lb. of exhaust steam per hour, the capacity 
of this calorifier is 866,000 B.Th.U. per hour, sufficient 





CALORIFIER HOUSE 


where thermometers are provided to enable the engi 
neer-in-charge to check the flow and return tempera 
tures on the various heating and hot-water supply 
mains. 

The boiler-feed pumps are in duplicate, each being 
of the Donkey type with fly-wheel, having a 5in 
steam cylinder by 5in. stroke and 2}in. ram, and each 
is capable of feeding both boilers simultaneously. 
These and the 2 H.P. vertical reciprocating steam 
wall engine for the mechanical stokers were also made 
by Frank Pearn and Co., Ltd. 

The whole of the live and exhaust steam passed 
through the calorifiers is returned to the 400-gallon 
hotwell or feed tank, and a 2000-gallon blow-off sump 
is provided, whilst cold water storage of 2000 gallons 
for the domestic hot water and 500 gallons for the 
heating—which also acts as an expansion tank 
provided in tanks mounted upon a steel water tower 
at the back of the boiler-house. The covering of the 


is 














FIG. 3—THE CALORIFIERS 


boilers, calorifiers and piping was done by the Apex 
Insulation Company, of London. All connections 
are arranged so that any pump may be used with 
either boiler or calorifier, and thus the chances of 
failure of the vital services are reduced to a minimum. 

The heating of the buildings connected to the central 
plant is carried out by hot water circulated through 
pipes and radiators. In the main building, the original 
system consisted of a low-pressure gravity system of 
twenty radiators having a total heating service of 
about 900 square feet, and to these were added, in 
order to give a temperature of 60 deg. Fah. inside 
when the outside temperature is 30 deg., radiators 


| which, with piping, give a total heating surface of 


about 3300 square feet. In the operating theatre 
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a radiator connected to the domestic hot water service 
<0 as to be available at all times, was added as a supple- 
mentary unit to the other radiators. In the Windsor 
ward a low-pressure drop system of pipes and radia- 
tors, having a total heating surface of about 500 square 
feet, already sufficient for the desired temperature, 
was connected up to the new central plant, as also 
was that in the isolation ward, which had a heating 
surface of about 250 square feet. 

In the Marnham ward a flow and return pipe system 
with radiators was installed, having a total heating 
surface of 750 square feet to give the specified tem- 
perature, whilst in the labour room, where 70 deg. 
are required, part of the radiator heating surface was 
connected to the domestic hot water service for use 
in summer when the heating calorifier is not in use. 
Radiators on the domestic hot water are also fitted 
in certain airing cupboards for use under similar 
conditions. 

Live steam is carried at full pressure to the kitchen 
in the basement of the main building, where it is 
reduced to a pressure of 10 lb per square inch for the 
cooking plant, which consists of two 30-gallon steam- 
iacketed boiling pans and one 30-gallon water-jacketed 
pan for boiling milk. There is also a hot plate and 
closet, 6ft. long by 2ft. 6in. wide, with a two-compart- 
ment steam oven, each compartment being 30in. high, 
18in. wide and 24in. deep, all being made by the Falkirk 
Iron Company, Ltd. The products of condensation 
are returned by lifting traps to the feed tank in the 
boiler-house. 

Live steam is also conveyed at 50 lb. per square 
inch pressure to sterilising apparatus in the various 
buildings. The most important of these are a dressing 
steriliser, 2ft. 6in. diameter by 4ft. long, large bowl 
and instrument sterilisers and one 10-gallon water 
steriliser in the main building, and also in the Marnham 
ward, made by Manlove, Alliott and Co., Ltd., together 
with smaller water and instrument sterilisers made by 
J. and A. Carter, Ltd., for the duty rooms. Steam 
is also supplied to a small laundry and to a number of 
drying cupboards. 

The total cost of the works, including all equipment 
and additions to the electric light and power services, 
bells and telephones, for which Mr. Sandford was also 
responsible, exceeded £4500, exclusive of buildings. 
We may add that the cubic contents of the buildings 
heated is approximately 225,000 cubic feet, and that 
the area of glass in the windows is in the region of 
4000 square feet. 








Some Experimental Results 
from a Three-cylinder Compound 
Locomotive.* 

By LAWFORD H. FRY 
(Concluded from page 720). 


Cylinder Efficiency.—The steam rate per indicated horse- 
power hour is shown in Fig. 6 in relation to the horse- 
power developed. The curve obtained is much flatter than 
is usual with locomotives. The extreme range of the steam 
rate is from a maximum of3;16-6 1b. per I.H.P. hour at 
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FIG. 6 -STEAM RATE PER INDICATED HORSE - POWER 


120 r.p.m. and 90/70 per cent. cut-off—90 per cent. in the 
high-pressure and 70 per cent. in the low-pressure cylinders 

to 14-2 Ib. per I.H.P. hour at 120 r.p.m. and 70/40 per 
cent. cut-off. This last figure is the lowest obtained with 
any locomotive on the Altoona test plant. The steam rate 
at the maximum power of 4500 I.H.P. was 15-15 lb. per 
I.H.P. hour. This was the average from two tests each of 
one hour’s duration run at 200 r.p.m.—37-5 miles per hour 
—and 80/50 per cent. cut-off. Curves for the draw-bar 
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FIG. 7—DRAWBAR HORSE-POWER AND DRAWBAR PULL 


horse-power and draw-bar pull measured on the locomotive 
test plant are given in Fig. 7. Measurements of the draw- 
bar pull by dynamometer car on road tests give slightly 
higher figures. 

* The Institution of Mechanical Engineers. Dec. 16, 1927, 


In order to obtain further details as to the steam action | 
in the cylinders and to establish if possible the reason for 
the unusually flat steam rate curve, the analysis described 


below was carried out. Eight tests were selected with 
cut-offs and speeds varying to cover the range through 
which the locomotive was tested. These tests are divisible | 
into two groups, one with a constant speed of 80 r.p.m. 
and cut-offs of 90/70, 80/50, 70/40, 60/30, and 50/20 per | 
cent., the other group with a constant cut-off of 70/40 per | 
cent. and speeds of 80, 120, 160, and 200 r.p.m. The tests | 
ranged in duration from twenty minutes to two and one- | 
quarter hours. During each test the speed and cut-off | 


taken every five minutes. Unless otherwise stated, values 
attributed to the cards are averages of all the head and 
crank end cards taken during a test. 





that the figures given for cylinder feed represent accurately 
the weight of steam actually delivered to the engine. For 
tests of this description the locomotive testing plant has a 
great advantage over road tests. It is comparatively easy 
on the plant to maintain speed and cut-off unchanged for 
an hour at a time, to take indicator cards at frequent 
intervals, and to determine accurately the water and coal 
used. A recent paper* by Mr. E. L. Diamond on an English 
compound locomotive suffered from the fact that the 
cards analysed were obtained during road tests and conse- 
quently the steam consumption could only be estimated 
and not measured. 

In the tests of locomotive No. 60,000, consider first the 
weight and condition of steam delivered to the cylinders 
as given in Table I. The first column gives the test number 
and the second a test designation made up of the speed in 
r.p.m. and the cut-off. Thus test 7911, which appears in 
both groups, has the designation 80-70/40, indicating 
80 r.p.m. with cut-off at 70 per cent. in the high-pressure 
and 40 per cent. in the low-pressure cylinders. Table I. 
has been compiled to show the weight of cylinder feed sup- 
plied per hour and per stroke ; the pressure in the boiler ; 
the pressure, temperature and superheat in the branch 
pipe ; and the indicated horse-power and weight of steam 
per indicated horse-power. In all eight tests the boiler 
pressure is close to the nominal working pressure of 364 Ib. 
per square inch absolute—350 lb. per square inch gauge— 
but the branch pipe pressure varies with the rate of steam 
flow owing to the wire-drawing through the superheater. 
Thus in test 7912 with 21,882 lb. of steam per hour the 
drop between boiler and branch pipe is 8 lb., while in 
test 7925 with 59,931 lb. of steam per hour the drop is 
increased to 26 lb. per square inch. Other tests are inter- 
mediate between these extremes. The superheat also 
varies with the rate of steam flow. At the lowest rate of 
flow, test 7912, the superheat is 135 deg. Fah., while at 
the maximum, test 7925, it is as much as 246 deg. Fah. 
This increase in superheat is due to the higher fire-box 
temperatures at the higher rates of evaporation. The 
change in branch pipe pressure and temperature affect the 
cylinder efficiency though they are due to boiler conditions 
only. Such changes in boiler conditions are, however, 
inseparable from changes in speed and cut-off, since the 
rate at which steam is taken from a locomotive boiler is 
determined by the speed and cut-off of the engine, and the 
fire-box temperature and the pressure drop through the 
superheater are dependent on the boiler output. 

As a first step in the study of the effect of cylinder con- 
ditions on cylinder efficiency the actual indicator diagrams 
are compared with theoretical modified Rankine diagrams 
in Fig. 8. The effect of the compression steam has been 
eliminated from the indicator diagrams by setting all 
abscisse to the left so as to make the compression and 
admission lines a single vertical straight line. The low 
and high-pressure cards are combined by making the 
abscisse scale of the low-pressure twice that of the high- 
pressure card, and each combined card is enclosed in a 
diagram for a modified Rankine cycle. These diagrams 
are drawn by plotting a point to represent the volume and 
pressure of the cylinder feed under branch pipe conditions. 
A horizontal through this point gives the admission line 
and an adiabatic the expansion line. The release line is 
obtained by drawing a vertical through the extreme toe 
of the low-pressure card and a horizontal through the least 
back pressure gives an exhaust line to close the diagram. 
The diagram thus obtained represents by its area the 
theoretical maximum amount of work which can be 
obtained by admitting steam at branch pipe conditions, 
expanding it to the greatest volume reached by the 
working steam in the actual cycle and then releasing to and 
expanding at the lowest actual exhaust pressure. The 
author has shown elsewhere that the work represented by 
this diagram is given by the equation 
W = H, — H, + 0-1852 (P, P.) V,, 
Where W is the work developed in B.Th.U.; 
H, is the total heat on admission in B.Th.U. per 
pound ; 
is the 
pound ; 


H, total heat at release in B.Th.U. per 


* “ Proc.,”’ I. Mech. E., 1927, Vol. i., page 465. 





t American Society of Mechanical Engineers, May, 1927. 


were kept perfectly uniform, while indicator cards were | 


The water delivered | 
to the boiler was accurately measured by weighing and 





P, is the pressure at release in pounds per square 
inch absolute ; 

P, is the pressure during exhaust in pounds per 
square inch absolute ; and 

V, is the specific volume at release in cubic feet 
per pound. 


As a standard of comparison for a locomotive cylinder this 
modified Rankine cycle has advantages over the regular 
Rankine cycle. As a matter of convenience it is referred 
to hereafter as the “‘ locomotive cycle.’ The full Rankine 
cycle takes into account only the pressure and tempera- 
ture at admission and the pressure at exhaust, assuming 
that adiabatic expansion is continuous from the admission 
to the exhaust pressure. This requires a ratio of expansion 
much higher than is at all practicable in locomotive work. 
The locomotive cycle, on the other hand, allows the actual 


careful allowance was made for any water diverted, so | amount of expansion to be taken into account. The 
Tasie |.—-Experimental Data. 
I 2 3 4 5 6 7 s 9 10 
Branch pipe. Steam supplied to 
Boiler engine. Indicated Steam per 
Group.| Test Test pressure, - - - — horse- L.H.P. per 
No. designation. | lb. per sq. Pressure, Temp., Superheat, Ib. per power. hour 
in. abs. Ib. per sq. deg. F. deg. F. Ib. per hr. stroke. 
in. abs. 
7,922 80—90 /70 346 638 207 49,485 5-09 3,034 16-3 
7,906 80-80 50 635 205 38,863 4-05 2,560 15-2 
I 7,911 80-70 /40 600 168 32,003 3-33 2,164 14-8 
7,910 80—60 30 584 151 26,740 2-79 1,763 15-2 
7,912 80—50/20 568 135 21,882 2-28 1,471 14-9 
7,911 80—70 /40 363 351 600 168 32,003 3-33 2,164 14-8 
7,913 | 120-70/40 364 347 634 203 41,376 2-87 2,914 14-2 
2 7,926 160—70 /40 361 341 653 224 48,323 2-52 3,304 14-6 
7,925  200-70/40 361 335 674 246 59,931 2-50 3,804 15-8 


difference between the Rankine and the locomotive cycles 
is illustrated by the following figures taken from test No. 
7913, 120—-70/40. 

The steam conditions in this test were : 


Branch pipe pressure . 347 Ib. per sq. in. absolute 
Branch pipe superheat 203 deg. Fah. 
Total heat in steam at admission 1330 B.Th.U. per Ib 
Exhaust pressure. . : -. I91b. per sq. in. absolute 
Steam per I.H.P. per hour, 

measured .. .. 14-21b 
Steam per stroke . 2-871) 


From these figures the following are derived : 


Full Theoretical Actual 
Rankine locomotive indicator 
cycle. cycle. cards 
Heat transformed to work per 
ib. of steam, B.Th.U. : 239 210 180 
Steam used per L.H.P. per 
hour, Ib. - 9-4 21-1 14-2 
Cylinder efficiency, per cent 18-0 15-9 13-6 
Relative efficiencies f 100 8% 75 
\ 100 86 
Number of expansions 11-3 3-4 3-4 


Here, with 1330 B.Th.U. carried into the cylinder by each 
pound of steam, the heat converted into external work 
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FIG. 8—COMBINED INDICATOR DIAGRAMS 


was 180 B.Th.U. per pound in the actual test, and would be 
210 B.Th.U. in the locomotive cycle and 239 B.Th.U. in 
the full Rankine cycle. The relative efficiencies in this 
test were : 
Per cent. 

100 

87 


<a 


Rankine cycle .. 

Locomotive cycle 

Actual cards 
The full Rankine cycle requires 11-3 expansions, while 
the actual number was only 3-4, so that with over three 
times the number of expansions the Rankine cycle shows 
an efficiency only 13 per cent. greater than the loco- 
motive cycle. This 13 per cent. represents the area lost 
in the extreme toe of the Rankine diagram. To utilise 
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this as effective work would require the cylinder volume 
to be more than tripled. It is evident, in view of the small 


gain and of the much greater complications in valve gear | 


and much larger cylinders required, that there is little 
practical advantage in attempting to approximate in 
locomotive practice the high expansion ratio of the 
Rankine cycle. It therefore follows that the use of the 
Rankine cycle as a basis of comparison in locomotive work 
gives a misleadingly low value for efficiency obtained. In 
other words, the Rankine cycle with adi .batic expansion 
from admission to exhaust sets up a standard which is 
not only unattainable in practice, but which it would not 
be desirable to attempt to attain because of the very 
high ratio of expansion which would be required. 
locomotive cycle diagram, on the other hand, resents 
the maximum amount of work theoretically obtainable 
with the actual values for admission pressure and tempera- 
ture, exhaust pressure and ratio of expansion. It is there- 
fore proper to expect the area of the actual cards to be a 
fairly high percentage of the area of the locomotive cycle 
diagram. 

As explained above, the actual indicator cards have 
been enclosed in locomotive cycle diagrams in Fig. 8. 
Information relating to or derived from these theoretical 
diagrams is given in Table II. For each diagram the 


with constant cut-off the increasing speed brings an increase 
in superheat on admission. This would increase the 
cylinder efficiency of the locomotive cycle, but it is offset 
by a decrease in the net ratio of expansion. At the higher 
speeds the steam cannot escape so easily during exhaust, 
so that the proportion of clearance steam is greater and the 
net ratio of expansion is consequently less. The higher 
speeds also decrease the actual cylinder efficiency by 
increasing the losses by wiredrawing on admission. The 
balance between these factors having opposite influences 
accounts for the flat water rate curve in Fig. 6. 
Determination of Power by Measurement of Steam Pres- 
sures and Temperatures.—It may be of interest to note that, 
as an alternative to the indicator cards for determining the 
work developed by the engine it is possible to make use 
of measurements of the total heat in the steam entering and 
leaving the cylinders. Table IIT. is based on the measure- 
ments of steam pressure and temperature made simul- 
taneously in the branch pipe and in the exhaust pipe. 
From these measurements the total heat of the steam at 
admission and the total heat on exhaust are found. Values 
for these total heats are tabulated in Columns 3 and 4 
respectively. The differences for each test is given in 
Column 5. Provided the measurement represents accu- 
rately the steam conditions during admission and exhaust, 





Taste II.—Data for Locomotive Cycle Dingrame and Cylinder RPPoic iencies. 
l 2 3 4 5 6 7 s ” 10 ll 12 13 
Steam volumes At release. Total heat per |b. 
in cubic feet. Number steam. Cylinder Ratio 
: - of ex- efficiency. of actual 

Test Test pansions Converted to to 

No designation. Col. 4 Pressure, Super- At work. theoretic. 
At ad- | At re- tb. per sq. heat or admiss -- . ~—| Efficiency, 
mission. | lease. Col, 3. in. abs. dryness. B.Th.l Loco. Indie. Loco. Indic. per cent. 

eyele. cards. cycle. ecards. 

922 80—90 70 10-0 20-9 2-1 116 Sl 1,332 179 156 13-5 11-7 87-4 
7,906 80-8050 7-7 20-0 2-6 838 22 1,329 193 i} 14-6 12-7 87-0 
7,911 80—70/40 5-8 18-7 3-2 76 0-982 1,310 200 172 15-3 13-2 86-5 
7,910 80—60 /30 4-7 7-2 3-7 64 0-967 1,300 208 168 16-0 12-9 80-5 
7,912 80—50 /20 3-8 15-5 4-1 60 0-955 1,291 208 171 16-1 13-3 82-3 
7,911 80-70 40 5-8 18-7 3-2 76 0-982 1,310 200 172 15-3 13-2 86-5 

91: 120-70 /40 5-2 18-0 3-4 64 0-988 1,330 210 180 15-9 13-6 85-5 

160—70 40 4-9 7-1 3-5 62 0-998 1,341 209 175 15-6 13-1 84-0 
200—70 /40 4-9 17-1 3-5 bea 10° 1,351 206 161 15-3 12-0 78-5 








amount of cylinder feed, Column 8, Table I., is assumed to 
be admitted at branch 
Columns 4 and 5, Table I. The corresponding volume found 
from these data and the steam tables* is taken as the 
volume at admission, and is recorded in Column 3, Table II. 
The volume at release, Column 4, Table II., is taken from 
the corrected indicator cards and is the greatest volume 
occupied by the cylinder feed exclusive of clearance 
steam. The volume at release divided by the volume at 
admission gives the number of expansions, Column 5, 
Table II. As adiabatic expansion is assumed and the 
initial pressure and quality are known, the pressure and 
quality at release, Columns 6 and 7, Table II., can be 
found from the steam tables. The remaining columns of 
Table II. show the total heat per pound of steam at branch 
pipe pressure and temperature, the heat converted to 
work per pound of steam in the locomotive cycle, the 
heat shown by the indicator cards to be converted to work 
per pound of cylinder feed, the cylinder efficiency of the 
locomotive cycle, the cylinder efficiency of the actual 
indicator cards and the ratio of the actual to the theoretical 
cylinder efficiency. The information regarding the cylinder 
efficiencies, both actual and theoretical, is plotted in Fig. 9. 
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FIG. 9--VARIATION IN CYLINDER EFFICIENCIES 


In the tests of Group | with constant speed the theoretical 
efficiency, line AA of the locomotive cycle, increases as 
the cut-off is shortened and the number of expansions 
increases. The actual cylinder efficiency shown by the 
indicator cards, line BB, follows generally the same course, 
but does not rise quite so rapidly. At the long cut-off the 
actual efficiency of the indicator cards is about 87 per cent. 
of the theoretical efficiency of the locomotive cycle. As 
the cut-off is shortened this percentage drops to about 80. 
In Group 2, with constant cut-off, the cylinder efficiencies 
are but slightly affected by the change in speed. The 
theoretical efficiency of the locomotive cycle remains 
between 15-3 and 15-9 per cent., while the speed 
increased from 80 to 200r.p.m. The actual efficiency shows 
a somewhat wider range of values with a tendency to show 
a progressively smaller ratio to the theoretical efficiency. 
In considering the variations of the efficiencies it is 
necessary to take into account the changes in steam pres- 
sure and temperature which, as has been observed, accom- 
pany the changes in cut-off and speed. In the test of 
troup | with constant speed the shortening of the cut-off, 


by reducing the amount of steam, lowers the superheat | 


at admission—see Column 6, Table I. This tends to reduce 
the cylinder efficiency of the locomotive cycle and thus to 
a certain extent offsets the improvement made by the 
increase in the ratio of expansion. In the tests of Group 2 2 


‘Steam Tables.”’ 





* Marks and Davis's ‘ 


pipe pressure and temperature, | 


the difference between total heat at admission, Column 3, 
and the total heat at exhaust, Column 4, must represent 
the heat converted into work together with the heat lost 
by external conduction and radiation from the cylinders. 
This loss must be small and therefore the total heat differ- 
ence should be a close approximation to the heat converted 
to mechanical work. Values for the amount of heat 
shown by the indicator cards to be transformed to work are 


Taste ILI.—Comparison of Work Converted to Heat as Determined 
from Indicator Cards and from Heat in Steam Measured at 
Admission and Exhaust. 

l 2 3 4 5 6 

Total heat per |b. of steam 


found from measurement Heat converted 
of pressure and tempera- to work per 


Test Test ture. pound of steam 
No. desigaation as shown by 
Admis- Ex- Differ- indicator 
sion, heust, ence, eards, 
B.Th.U. B.Th.U. B.Th.U B.Th.U. 
7.922, 80-90/70 1,332 1,169 163 156 
7,906 80-80/50 1,329 1,162 167 168 
7,911 80—70/40 1,310 1,160 150 172 
7,910|' 80-60/30 1,300 1,158 142 168 
7,912 80—-50/20 1,291 1,158 133 171 
7,911 80-70 40 1,310 1,160 150 17 
7,913 120—70/40 1,330 1,162 168 180 
7,926 160—70/40 1,341 1,164 177 175 
7,925 | 200-70/40 1,351 1,182 169 161 


given in Column 6, and it is seen that in tests 7922, 7906 
7926, and 7925 there is fair agreement between the values 
found by the two methods. In tests 7911, 7910, 7912, and 
7913 the difference between the total heats of admission 
and exhaust is less than the heat corresponding to the work 
shown by the indicator cards. Assuming that the indicator 
eards are reliable, the discrepancy may be due to too 





eylinder walls. It is not unlikely that under such conditions 

some of the moisture escaped during release and exhaust 
without being re-evaporated and without affecting the 
thermometer to measure the temperature of the 
exhaust steam. In the case of test 7912, which shows the 
greatest discrepancy between the total heat difference and 
the indicated heat, the discrepancy amounts only to 
38 B.Th.U., or about 3-6 per cent. of the total heat 
measured in the exhaust steam. In this test the steam, 
if expanded adiabatically, would have had 4-5 per cent. of 
moisture at release. The other tests show less discrepancy 
between measured and indicated heat, and also less 
moisture on release after adiabatic expansion. 

Quality of Steam at High-pressure Cut-off—In the 
theoretical diagram with adiabatic expansion it is possible 
to ascertain the quality of the steam at any point in the 
cycle. It would be interesting if this could be done for the 

actual expansion cycle, but unfortunately the experi- 
> seer information is not sufficiently complete. The 
method described below permits an estimate of the quality 
of the steam at cut-off in the high-pressure cylinder and 
provides information as to the amount of heat transferred 
from steam to cylinder walls in the high-pressure cylinder 
during admission. 

The method is best illustrated by an example, and for 
this purpose test 7911, 80-70/40, is chosen. In this test 
cut-off occurs at 69 per cent. of the high-pressure stroke, 
the piston displacement being 7-20 cubic feet and the 
clearance volume 1-45 cubic foot, giving a total volume of 
8-65 cubic feet of steam at a pressure of 287 Ib. per square 
inch absolute. Compression begins at 15 per cent. of the 
stroke, giving a volume of 1-57 cubic foot in the cylinder 
and 1-45 cubic foot in the clearance space, or a total of 
3-02 cubic feet of steam to be compressed. Now the steam 
in the receiver to which the high-pressure cylinder exhausts 

to the beginning of compression has an average pres- 
sure of 182 lb. per square inch absolute, and an average 
temperature of 435 deg. Fah., corresponding to a total heat 
of 1234 B.Th.U. per pound. It is evident that no serious 
error will be made if it be assumed that when the exhaust 
port closes and compression begins, the steam in the 
cylinder and clearance space has the same total heat as 
the steam in the receiver. With this total heat the pressure 
at compression of 204 lb. per square inch determines the 
specific volume as 2-47 cubic feet per pound. The weight 
of the 3-02 cubic feet of steam to be compressed is there- 
fore 1-221lb. To this is added during admission 3-33 Ib. 
of cylinder feed, so that at cut-off the weight of steam in 
clearance and cylinder is 4-55 1b. It has been seen that at 
this point this weight of steam occupies a volume of 
8-65 cubic feet, so that the specific volume at cut-off is 
1-90 cubic foot per pound. The pressure at cut-off is 
287 Ib. per square inch, and for this combination of pres- 
sure and specific volume the steam tables show a superheat 
of 97 deg. Fah. Similar calculations for the other tests 
give the values shown in Column 4, Table IV. 

Heat Transfer to Cylinder Walls.—From the weight and 
quality of the steam at cut-off the total amount of heat 
carried by this steam can be found and a further calculation 
permits a determination of the heat brought into the cylin- 
der. The difference must represent the heat given up to 
the cylinder walls during admission. Taking test 7911 
again, we have at the beginning of compression 1-22 Ib. 
of steam with a total heat of 1234 B.Th.U. per pound. 
Compression, assuming P V const., adds 13 B.Th.U 
per pound, giving 1-22 lb. at 1247 B.Th.U. per pound, or 
1520 B.Th.U. in the clearance volume at the beginning of 
the stroke. To this is added 3-33 lb. of cylinder feed with 
a total heat of 1310 B.Th.U. per pound, or 4360 B.Th.U., 
making a total of 5880 B.Th.U. introduced into the 
cylinder up to the point of cut-off. At cut-off the pressure 
of 287 lb. per square inch with 97 deg. of superheat gives 
a total heat of 1264 B.Th.U. per pound, or a total of 
5750 B.Th.U. carried by the 4-55 lb. of steam in cylinder 
and clearance. The difference between the heat intro- 
duced and the heat present in the steam at cut-off—in the 
present case 130 B.Th.U.—is taken as the heat transferred 
to the cylinder walls per stroke up to cut-off. As the high- 
pressure piston makes two strokes per revolution and in 
test 7911 the speed is 80 r.p.m., the heat transferred to the 
cylinder walls per minute is 20, 800 B.Th.U., and the heat 
transferred to the cylinder walls per pound of cylinder 
feed is 39 B.Th.U. From the foregoing it is possible to 
estimate the part of the pressure loss between branch pipe 
and admission which is due to the heat transfer to the 
cylinder walls. If no heat were given to the cylinder walls 
during admission the total heat carried by the steam at 
cut-off would be that introduced into the cylinder up to 
cut-off ; that is, 5880 B.Th.U. carried by 4-55 Ib. of steam 
or 4 total heat of 1292 B.Th.U. per pound. This total heat 











Taste IV.—Heat Tranefor to High- rpreceure Cylinder Walls During « Admission. 
1 2 3 4 5 6 7 e+ 3 10 11 12 
‘Heat t brought into © cylinder, | Total | Heat | transferred to high- 
At cut-off. B.Th.U. per stroke. heat pressure cylinder walls. 
—__—_——— - ———_ Weight of ————____—__—____.-_ —-| present |——— —____-——_—- 
Test Test Pressure, | clearance | By clear- in steam) 
No. designation. | Ib. per Super- steam per ance y atcut- | Per Per Ib. Per 
sq. in, heat, stroke, Ib. steam cylinder | Total. | off, | stroke jof steam,| minute, 
abs deg. F. and com- feed. | B.Th.U. \B. Th.U, | B.Th.U. | B.Th.U. 
, pression. | | 
7,922 | 80-90/70 320 167 0-65 821 6,780 | 7,601 | 7,500 101 20 | 16,2 
7,906 80—80 /50 296 137 0-97 1,215 5,380 | 6,595 | 6,460 135 33 } 21,600 
7,911 80-70/40 287 97 1-22 1,520 4,360 5,880 | 5,750 | 130 | 39 20,800 
7,910 80-60 /30 277 40 1-38 1,710 3.630 5,340 5,130 210 | 76 | 33,600 
7,912 80-50/20 262 | 27 1-52 1,880 2,940 | 4,820 | 4,630 192 84 | 30,700 
7,911 80-70 /40 287 97 1-22 1,520 | 4,360 5,880 5,750 130 39 20,800 
7,913 120—70/40 253 103 1-23 1,570 3,820 | 5,390 5,200 190 66 45,500 
7,926 160—70/40 233 143 1-12 1,495 3,380 4,875 4,690 185 74 59,200 
7,925 200-70 /40 237 133 1-21 1,615 3,380 4,995 4,750 245 7 98,000 


low a value for the total heat on admission or to too high a 
value for the total heat of the exhaust. The latter is believed 
to be the more probable explanation. In the four tests in 
question adiabatic expansion in the locomotive cycle 
would, as shown in Column 7 of Table II., brings the steam | 
well below the saturation point. The ‘actual expansion 
line of the indicator cards lies below the adiabatic so that, 


| it is probable that in all of these tests the steam at release | 


| was considerably undercooled with condensation on the 





and the specific volume at cut-off of 1-90 cubic feet per 
pound would correspond to a pressure of 308 Ib. per square 


| inch absolute. The branch pipe pressure in this test was 
| 352 lb. per square inch and the cut-off pressure 287 Ib. 


It appears, therefore, that in test 7911 there was a pressure 
drop of 65 lb. per square inch from branch pipe to cut-off, 
and that 44 lb. per square inch of this was due to wire- 
drawing during admission and 21 lb. per square inch to 
heat being given up by the steam to the cylinder walls. 
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rhe results of similar calculations for the other seven tests cent. 


are shown in Table V. 


raspte V.—Pressure Drop During Admission to High-pressure 
Cylinders. 


3 4 6 7 8 


Pressures, lb. per Pressure, drop, Ib 





sq. in, absolute. per sq. in. 
| Com- At 
lest Test In puted cut-off Due to Due to} Total, 
No. desig. br’nchifor cut- from wire- | heat | branch 
pipe. joff,ifno indi- draw- trans-|pipe to 
heat cator ing. fer. | cut-off. 
tr’nafer. cards. } 
7,922 | 80-90/70 347 336 320 il 16 27 
7,906 | 80-80/50 335 315 296 20 19 39 
7.911 | 80-70/40 352 308 287 44 21 65 
7,910 | 80-—60/30 354 315 277 39 38 77 
7,912 | 80-59/20 354 297 262 57 35 92 
7,011 | 80.70/40 352 308 287 44 21 65 
7,913 |120-70/40 348 288 253 60 35 95 
7.926 160.70/40 342 263 233 79 30 109 
7.925 200-70/40 336 27 237 58 41 99 





The information obtained by the methods described is 
plotted in Figs. 10, 11, and 12. Fig. 10 shows the steam 
pressures measured in boiler, branch pipe, and at cut-off, 
and the estimated pressure at cut-off if there were no 
transfer of heat to the cylinder walls during admission. 





















\ line E E is also added to show the rate of flow of steam 
to the cylinders. In the graph the boiler pressures, 
Group | Group 2 
Speed Constant 80 rpm Cut-off Constant 70/40 
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Fu 10. 
line A A, are very nearly the same for all tests. With 
constant speed the difference between the branch pipe 


pressure, line B B, and boiler pressure, line A A, decreases 
as the cut-off is shortened. This is because the weight of 
steam flowing to the cylinders falls off. With constant 
cut-off, on the other hand, the rate of steam flow increases 
with the speed and the pressure drop between boiler and 
branch pipe increases correspondingly. The cut-off 
pressures taken from the indicator cards are plotted as 
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Fra. 11.—Total Heat Carried by Steam per Stroke in High-pressure 


Cylinder. 

AA—Total heat admitted in H.P. cylinder. 
BB—Heat present in steam at cut-off in H.P. cylinder. 
(C—-Heat introduced by cylinder feed. 
DD—Heat introduced by clearance steam and compression. 

Group 1. Group 2. 
Speed constant, 80 r.p.m. Cut-off constant, 70/40. 
the line D D, and the pressure drops from branch pipe to 
cut-off are plotted as the line HH. With constant speed 
the drop from branch pipe to cut-off increases uniformly 
as the cut-off is shortened. This drop is due to two causes, 
the wiredrawing of the steam through the ports and valve 
and the transfer of heat from the steam to the cylinder 
walls. Separation of the effects of these two sources of 
pressure loss determined by the method explained above 
is shown by the line C C, which shows the pressure which 
should be present at cut-off if there were no transfer of 
heat to the cylinder walls. The differences between lines 
B B and C C are plotted as the line F F, pressure drop due 
to wiredrawing, and the difference between lines CC 
and D D is plotted as line G G, the pressure drop by heat 
transfer to cylinder walls. The points are not numerous 
enough to establish tendencies beyond question, but it 
appears justifiable to draw the following inferences. At 
a constant speed of 80 r.p.m. the pressure drop between 
branch pipe and cut-off is divided approximately equally 
between wiredrawing and heat transfer for cut-offs from 
90/70 to 50/20 per cent., the drop from each cause rising 
from about 15 lb. per square inch at a cut-off of 90/70 per 
cent. to about 45 Ib. per square inch at a cut-off of 50/20 per 


At a constant cut-off of 70/40 per cent., with speeds 
varying from 80 to 200 r.p.m., the indications are 
certain. The pressure loss from wiredrawing rises uniformly 
from 44 Ib. per square inch at 80 r.p.m. to 70 lb. per square 
inch at 160 r.p.m., and then shows a drop to 58 Ib. per 
square inch at 200 r.p.m. The latter figure may be due 
to the cut-off pressure in this test being higher than is 
normal, There does not appear to be any reason for expect- 
ing that, with the speed increasing from 160 to 200 r.p.m., 
and with the steam to the cylinders increasing from 
48,000 lb. to 60,000 Ib. per hour, the cut-off pressure 
should increase from 233 Ib. to 237 lb. per square inch, 
and that the pressure loss from wiredrawing should fall 
from 79 lb. to 58 lb. per square inch. A reasonable inter- 
pretation of the figures is that at a cut-off of 70/40 per 
cent. the pressure loss by wiredrawing increases with 
increasing speed from about 45 lb. per square inch at 
80 r.p.m. to about 80 lb. or 90 lb. per square inch at 
200 r.p.m. The figures for pressure loss by heat transfer 
aro also somewhat erratic. The loss at speeds of 120, 
160, and 200 r.p.m, is respectively 35 Ib., 30 Ib., and 41 Ib. 
er square inch and 21 lb. per square inch at 80 r.p.m. 
he last figure is shown by the constant-speed tests to 
be probably too low, so that it appears that at a cut-off 
of 70/40 per cent. the pressure loss from heat transfer 
may be expected to be between 30 Ib. and 40 Ib. per square 
inch for speeds from 80 to 200 r.p.m., approaching the low 
value for the lower speeds and the higher value for the 
higher speeds. Fig. 11 shows the total amount of heat 
introduced into the high-pressure cylinder per stroke, and 



























































how it is divided between cylinder feed and clearance 
steam. Fig. 12 gives the same information, but as heat per 
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pound of steam instead of in total amounts. In this figure 
the line A shows the total heat per pound of steam at 
branch pipe pressure and temperature. At constant speed 
shortening the cut-off reduces, as has already been noted, 
the superheat and therefore the total heat, while with 
constant cut-off an increase in speed increases the superheat 
and the total heat per pound of steam. The lines B B, 
CC, and D D show the heat utilised by the cylinder as 
determined by the indicator cards. The line B B shows the 
total amount of heat converted to mechanical work in 
high and low-pressure cylinders, while the lines C C and 
D D show how the utilisation of this heat is distributed 
between the low and high-pressure cylinders respectively. 
At the constant speed of 80 r.p.m. and between cut-offs 
of 80/50 and 50/20 per cent. the work developed per pound 
of steam is very nearly constant at 60 B.Th.U. in the single 
high-pressure cylinder and 170 B.Th.U. in the two low- 
pressure cylinders. At the long cut-off of 90/70 per cent. 
the work per pound of steam is slightly less in both sets 
of cylinders. These figures show that at 80 r.p.m. the work 
developed is divided approximately evenly between the 
three cylinders, the single high-pressure producing about 
35 per cent. and the two low-pressure cylinders about 
65 per cent. of the total work. The distribution is seen to 
change considerably as the speed is increased. At 120 
r.p.m., or 22-5 miles per hour, the high-pressure cylinder 
contributes 30 per cent. of the work which still represents 
a fairly uniform distribution between the three cylinders 
but this percentage drops rapidly as the speed is further 
increased, until at 200 r.p.m. the work done by the high- 
pressure cylinder is only about 13 per cent. of the total. 
This transfer of work from the high to the low-pressure 
cylinders at high speeds is not a disadvantage. Loco- 
motive No. 60,000 was designed as a freight locomotive, 
and as such will do its heaviest work at speeds less than 
25 miles an hour. In this speed range the distribution of 
power between the three cylinders is reasonably uniform. 

The figures for power distribution have all been obtained 
from the horse-power shown by the indicator cards, and 
are given here in terms of B.Th.U. so that they may be 
compared with the heat transfer to the high-pressure 
cylinder walls during admission. This heat transfer is 
shown in Fig. 11 by the broken line EE. At a constant 
speed of 80 r.p.m. each pound of cylinder feed steam gives 
up to the cylinder walls during admission—that is, up to 
the point of cut-off—20 B.Th.U. at a cut-off of 90/70 per 
cent. As the cut-off is shortened the heat given up to the 
walls increases steadily until at a cut-off of 50/20 per cent. 
it is 84 B.Th.U. This is, of course, accounted for by the 
greater temperature range in the cylinder with the shorter 
cut-offs. The heat transfer is also greatly increased by an 
increase in speed. At a constant cut-off of 70/40 per cent. 
the heat given to the high-pressure cylinder walls rises 
from 39 B.Th.U. per pound of steam at 80 r.p.m. to 
97 B.Th.U. at 200 r.p.m. These figures give the heat trans- 
ferred per pound of steam entering the cylinder. Now, 
the weight of steam entering per minute increases with the 
speed and when this is taken into account the heat trans- 
ferred per minute at a cut-off of 70/40 per cent. increases 
from 20,800 B.Th.U. at 80 r.p.m. to 98,000 B.Th.U. at 


is practically constant. The only explanation for this large 
increase in rate of heat transfer with increasing speed 
seems to be that the more rapid flow of steam through the 
steam passages and ports increases the rate of heat trans- 
mission between steam and cylinder metal. 

It would be interesting to follow the steam through its 
expansion in the high-pressure cylinder and through the 
receiver and the low-pressure cylinders, and to be able to 
determine the heat exchange between steam and cylinders 
and then again between cylinders and steam in the various 
stages of the power development. Sufficient data are 
not, however, available to permit the study being carried 
further than the high-pressure cut-off. 

Actual versus Theoretical Cylinder Efficiency.—Informa 
tion as to the difference between the work shown by the 
actual indicator cards and the work which would be deve- 
loped by the theoretical diagrams of the locomotive cycle 
is given in Columns 11 to 13, Table II., and in Fig. 8. This 
difference represents the amount by which the work 
actually developed falls short of the maximum work 
theoretically obtainable from perfect operation with tho 
steam quality, the final exhaust pressure and the ratio of 
expansion which were observed in the tests. The figures 
in Column 13, Table II., give the actual work ag a per 
centage of the theoretical, but the deficiency is not 
separated into its component parts. To effect such separa 
| tion the indicator diagrams and the locomotive cycle 
diagrams must be plotted accurately to the same scale. 
The values for heat converted to work and for cylinder 
efficiency, Columns 9 to 13, Table II., are computed both 
for indicator cards and for locomotive cycle diagrams from 
average values covering both ends of cylinders throughout 
each test. The diagrams in Fig. 8, w hile showi ing generally 
the relation of the adiabatic locomotive cycle to the actual 
cards, do not give such an accurate comparison as the 
tabulated figures, because the scale is not quite the same 
for both sets of diagrams. The actual cards are derived 
from a single set of head-end cards, while the theoretical 
diagrams use average values from all cards taken during 
each test. To give a more accurate comparison Fig. 13 
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Fig. 13.—-Test 7912, 80-50/20. 


Indicator with adiabatic loco.-cycle 


diagram. 


diagrams compared 


Work per Per Useful 

Area. ib. of steam cent work, 
1. Loss during H.P. admission 17-0 B.Th.1 aaa. 
2. Work done in H.P. cylinder 60-8 . 20-2 29-2 
8. Loss during H.P. exhaust. . 8-7 4-2 - 
4. Loss during L.P. admission 11:3 5-4. 
5. Work done in L.P. oylindess | 110-2 53-0 .. 53-0 
Total work of loco. — dia- 

. . 208-0 100-0 82-2 


gram .. 
Speed 80 r.p.im. 
Average cylinder volume for each high and low-pressure 
cylinder 10-44 cu. ft. 
Average clearance volume 1-45 cu. ft. 
Receiver volume 21-9 cu. ft. 


has been drawn. The shaded area represents the indi 
cated work done during the test, and is obtained by 
averaging all the indicator cards taken during test 7912, 
8050/20. 

The broken-line diagram is obtained by plotting the 
point A to represent the volume of the cylinder feed at 
branch pipe pressure and temperature and drawing an 
adiabatic expansion line terminating at the volume of 
15-5 cubic feet, to which the steam was expanded in the 
original diagram. This comprises the locomotive cycle, 
which has been already computed for this test to give 
208 B.Th.U. per pound of steam. The indicator cards for 
this test average 522 horse-power in the high-pressure and 
949 horse-power in the.low-pressure cylinders, a total of 
1471 horse-power. With a cylinder feed of 21,882 Ib. per 
hour at 80 r.p.m. this represents 60-8 B.Th.U. of work 
developed per pound of steam in the high-pressure and 
110-2 B.Th.U. per pound in the low-pressure cylinders, 
a total of 171 B.Th.U. per pound of steam. This is 82-3 per 
cent. of the work theoretically obtainable in the locomotive 
cycle diagram. The remaining 17-8 per cent. is made up of 
the three areas marked 1, 3, and 4 in Fig. 12. The area | 
represents the work lost during admission to the high- 
pressure cylinder by reason of wiredrawing through the 
ports and by transfer of heat to the cylinder walls. This 
loss is found, by measuring the area 1, to amount to 
17-0 B.Th.U. per pound of steam, which is 8-2 per cent. 
of the area of the locomotive cycle diagram. The compu- 
tations already described show that with no transfer of 
heat the cut-off pressure would be 297 Ib. per square inch, 
a drop of 57 Ib. from the admission pressure of 354 Ib. per 
square inch. The cut-off pressure actually measured is 
253 Ib., a further drop of 44 lb. per square inch. Taking 
155 lb. per square inch as the least back pressure in the 
high -pressure cylinder, the area 3, equivalent to 

7 B.Th.U. per pound of steam, or 4-2 per cent. of the 
eae e cycle diagram, represents the Joss during the 
high-pressure exhaust. Also the area 4 equivalent to 
Te 3 B.Th.U., or 5-4 per cent. of the total work, repre- 
sents the loss during admission to the low-pressure 
cylinders. 

Conclusion.—This completes the survey of the cylinder 
action of locomotive No. 60,000. It has been shown— 
Fig. 1—that with a steam pressure of 350 Ib. per square 
inch above atmosphere the highest possible theoretical 
cylinder efficiency is about 16:5 per cent., and that about 
five expansions are required for this. The best test, 
No. 7913, 120—70/40, shows—Table I1.—an actual cylinder 
efficiency of 13-6 per cent., which is over 82 per cent. of 





200 r.p.m. The expansion has been seen to be but little 
affected by the speed, and therefore the temperature range 


the highest possible. This is thought to be an extremely 
satisfactory performance. Test 7913 was run at 120 r.p.m, 
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and 40 per cent. cut-off in the high-pressure cylinder. 
Changes of speed and cut-off from this optimum combina- 
tion decrease the cylinder efficiency. Such changes, how- 
ever, affect a number of factors which influence the 
cylinder efficiency. In some cases the change tends to 
increase and in others to decrease the efficiency and the 
result of the interplay of these factors is to keep the 
cylinder efficiency comparatively uniform through the 
range of speeds and cut-off in which the locomotive 
operates. 

The basic experimental data on which all calculations 
and conclusions are based are those reported by the 
Pennsylvania Railroad observers during the tests made at 
Altoona. The author is indebted to Mr. C. D. Barrett, 
Assistant Engineer of Tests, Pennsylvania Railroad, for 
suggestions and assistance in the preparation of the paper. 








The Quadruple-Screw Motor Liner 
Bermuda. 


No. IL. (Conclusion).* 
MACHINERY ARRANGEMENT. 


‘THE main and auxiliary machinery of the motor 
liner Bermuda is accommodated in two engine-rooms, 





engine-room is reserved for the auxiliary engine 


exhausts and scavenge air pipes, and the boiler 
uptakes. In the main room each pair of engines is 
served by a travelling crane, and about half an hour 
is required, we understand, to remove the pistons 
from a given cylinder. Special ventilating arrange- 
ments have been made, and air is supplied to the 
engine-room by eight motor-driven Sirocco fans, 
situated on “‘ A ’’ deck and the top of the casing. 


AUXILIARY GENERATOR AND BOILER PLANT. 


Electric current for the lighting of the ship and the 
power requirements of both deck and engine-room 
auxiliaries is provided by four Fiat single-acting 
three-cylinder engines, operating on the two-stroke 
cycle. The cylinders have a diameter of 15}in., with 
a stroke of nearly 19}in., and each of the four units 
is designed for a normal output of 450 B.H.P. at 
250 r.p.m. This output is obtained with a brake mean 
pressure of 61 Ib. per square inch, and a piston speed 
of 785ft. per minute. The engines are of the cross- 
head type, with the scavenge air pumps and the 
injection air compressors arranged at opposite ends 
of the bed-plate. 

Each engine is coupled direct to a 300-kW, 220-volt 
generator supplied by the General Electric Company, 
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heating boilers, which are of the Meredith vertical! 
multi-tubular type, supplied by Riley Brothers 
(Boilermakers), Ltd., of Stockton-on-Tees. Each 
boiler is 17ft. high, with a diameter of 8ft. 6in. It 
has 1000 square feet of heating surface, and is designed 
to evaporate 6000 lb. of water per hour. The boilers 
are oil fired, and are fitted with Todd burners. They 
are constructed for a working pressure of 125 Ib. 
per square inch. Further auxiliaries for the steam 
plant include two Weir feed pumps and two 40-ton 
evaporators of the Quiggin’s type, together with a 
450 square feet auxiliary condenser. 
PUMPING AND COMPRESSOR EQUIPMENT. 

The pumps for the essential services are all motor 
driven and are either of the centrifugal or the two 
throw reciprocating type. For the sea water cooling 
supply and the fresh water for the pistons, and for 
the lubricating circuits, there are three pumps pro 
vided, any two of which will perform the required 
duty. 

The sea water circulating system is connected with 
three 8in. upright pumps, which were supplied by 
Drysdale and Co., Ltd. They are each driven by a 
36 B.H.P. variable-speed motor, and are designed for 
an output of 300 tons per hour. The fresh water, jacket 


“D" DECK 

















EE 




































































| Cooling ——— 
> 
Le 
33 
"S$ 
= 
a aL a6 as te 2 4 16 18 1 122 1 
wT No.3 Tank Oi! Fuel n 
ie Frames spaced 2-8 eersinnain wis 
f 56-0 54-4 ~ 
T i Swa 


FIG. 4--LONGITUDINAL SECTION THROUGH ENGINE ROOMS 


and # section through them is reproduced im Fig. 4. 
In the after room there are the four Doxford propelling 
engines, together with certain smaller auxiliaries, 
while in the forward room are arranged the oil engine 
driven generator sets, the switchboard, along with 
various pumps and the boilers. As will be seen from 
our illustration, the lubricating oil storage and drain 
tanks are arranged in the double bottom of the vessel. 
The supply tanks for both fuel and lubricating oil 


Lid. The normal output of the four generators is 
rated at 1200 kW, but in case of emergency it can, 
we understand, be safely raised to 1320 kW. Under 
normal operating conditions, a load of 850 kW at 
sea is expected, which will allow one set to serve as 
a stand-by unit. Engraving, Fig. 5, shows a view of 
the four generators; while Fig. 6 illustrates the 
twenty-three-panel main switchboard and switch- 
board gallery. The length of the switchboard is 


cooling, and piston coolmg services are mautained by 
three 8in. Centrex pumps, supplied by the same makers, 
each of which delivers 170 tons of water per hour to 
the jackets at 15 1b. to 20 lb. pressure, and 80 tons 
to the pistons at the higher pressure of 40 lb. Inci 
dentally, it may be remarked that the inlet water 
temperature to the pistons and cylinder jackets is 
maintained at 140 deg. Fah.. while the outlet tem- 


perature is about 155 deg. Attached to the cool- 





FIG. 5—OIL ENGINE- DRIVEN ELECTRIC GENERATOR 


are accommodated in the mam engine-room hatches 
those for the purified lubricating oil being built into 
the ship at the forward end of the engine-room. 
In our previous article, we drew attention to the neat 
arrangement of the main engine controls at the forward 
end of the engines. The general lay-out of the exhaust 
pipes and scavenge air pipes is indicated in Fig. 4, 
those for the main engines being carried up to the 
after engine-room hatch, while the hatch in the forward 


I. appeared December 23rd. 


* No. 


54ft. Provision is made to control all circuits by a 
system of specially planned feeders. A _ storage 
battery is also provided to take care of sudden emer- 
gency demands and to maintain a skeleton lighting ser- 
vice, while the emergency generators are being started 
up. These comprise two 36-kW dynainos, which are 
driven by Weir-Sulzer oil engines, and together with 
the emergency switchboard are situated on a deck 
well above the water line. 

To the right of Fig. 4 will be seen one of the two 





FIG. 6—-MAIN SWITCHBOARD 


ing water circuits referred to are Serck coolers, 
which are also used on the lubricating systems. 
This type of cooler is made without ferrules, the 
tubes being fixed into the tube plates by a patented 
process. 

For the lubrication of the engines there are three 
rotary pumps of the Feuerheerd type, supplied by 
Stothert and Pitt, Ltd. Each pump is driven through 
gearing by a 13 B.H.P. variable-speed vertical spindle 
motor, and is rated at 54 to 66 tons of oil per hour, 
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delivered against a working pressure of 30 Ib. per 
square inch. In normal service two pumps are used, 
and one pump Is &@ spare unit. 

The three motor-driven compressors for supplying 
the starting air were built by Reavell and Co., Ltd. 
Chey are of the three-stage vertical enclosed pattern, 
with foreed lubrication, and each 
designed to deliver 240 cubic feet of free air per 
minute when running at 350 r.p.m. Each machine is 
driven by its own 105 B.H.P. motor, and with the 
motor it forms a compact unit on a combined bed 


compressor Is 


plate. Volume control is fitted, and the starting air 
pressure is 600 Ib. per square inch. Messrs. Reavell 
also supplied a 15 cubie foot emergency air com 


pressor, which is steam driven and delivers oil at a 
pressure of 1000 Ib. per square inch. 


Other interesting auxiliary units are the reserve 


minute. The pull off the warping ends is 6} tons at 
120ft. per minute, and when hauling slack rope about 
240ft. per minute can be dealt with. There are three 
capstans, one in the bows forward of the windlass 
see Fig. 7—and one at each side of the mooring deck 
aft. They are equipped with change speed gear in 
the base of the capstan heads and are designed to haul 
| 13 tons at 45ft. per minute, 3 tons at 150ft. per 
minute, and slack rope at 250ft. per minute. They 
are driven from beneath by 65 B.H.P. motors, and 
contactor gear similar to that employed on the 
winches fitted. The main controls are arranged 
above deck at the side of the capstan barrels. 


1s 


order to deal with the stockless stream anchor and 
its chain cable, which will be more particularly 
employed when cruising, a lead is provided through 
a stern hawse pipe and chain compressors to the port 








FIG. 7 


fuel pumps, which are duplicates of the fuel pumps on 
the but are driven by 20 B.H.P. 
motor, see Fig. 9, and are arranged at the forward end 
of the engine-room, port and starboard. 
Normally, two rams of each pump are connected to 
the fuel system of one of the four main engines, but 


THAIN CLINGS, a 


one one 


provision is also made for the port pump to supply 
fuel to the two port engines, and the starboard pump 
The pumps referred 
to are used for priming and testing the oil fuel system 


to the two starboard engines 


before starting 

All the pumps for the bilge, ballast, general service 
fire if the Drysdale 8.0.8. Centrex 
of the two-throw 
double-acting type, and were built by Dawson and 
Downie, Ltd., of Clydebank. The barrels are 9%in. 
in diameter, with a stroke of 8in., and most of the 
interchangeable, that the number of 
spares carried Each pump is directly 
coapled to a 30 B.H.P. motor, mounted alongside it 
on @ combination bed-plate. 

Two pumps of similar design are employed for the 


and duties are 


emergency bilge pump be excepted 


are so 


parts 
reduced, 


dlomestic fresh-water service. 

Particular attention has been given to the problem 
of the separation of oily bilge water and the cleaning 
of both fuel and lubricating oils, and a special scheme 
has been worked out for this purpose by Mr. E. W. 
Harvey, the owners’ chief superintendent engineer. 
Altogether there are six reserve tanks, which are set 
apart for treatment of oil, and they are served by 
three oil transfer pumps of the Weir type. There are 
two 75-ton oil pumps and one pump for dirty oil 
These 
pumps are cross connected and are therefore inter- 
changeable. Three of the tanks are provided for 
fuel oil, two for lubricating oil, and one serves as a 
Purification is effected in a battery of six 
of the latest 


with a capacity of about 20 tons per hour. 


stundby 
Sharples 
enclosed type. 

The oily bilge water separator is of the Harvey- 
Holford pattern and is designed to deal with all the 
bilge water and the tank drainage, so that any con- 
tamination of the sea water by oil is prevented. It is 
of a vertical cylindrical form and is designed to deal 
with 100 tons of oil water per hour. The degree of 
separation is guaranteed to be so effective that the 
trace of oil left in the effluent water will not exceed 
00-0002 of the whole. 


centrifugal oil separators 


SomME Deok AUXILIARIES. 


The two tlustrations Figs. 7 and 8 show the wind 


lass and capstan and a group of cargo winches, 
all of which were supplied by Clarke, Chap- 
man and Co., Ltd. The windlass is designed to 


deal with 3in. cable and is electrically operated, 
being driven by a 125 B.H.P. motor through worm 
reduction gearing. There are two cable lifters and 
two fast-speed warping ends. The controls are 
arranged at the after side of the windlass, which is 
designed to deal with a normal pull of 25} tons at 
25ft. per minute or an overload pull of 34 tons. When 
dealing with slack cable the speed is about 50ft. per 








In | 


and cables was installed by the Sunderland Forge and 
Engineering Company, Ltd., of Belfast and Sunder 
land. 


} Triat REsULTs. 


The Bermuda left the yard of Workman, Clark and 
Co., Ltd., on Wednesday, December 14th, and pro 
ceeded to the Clyde, where progressive trials were run 
over the measured mile at Skelmorlie. Although the 
designed speed of the ship is 18 knots, it was shown 
that 19 knots was attained with a total expenditure of 
14,500 S.H.P. 

At the conclusion of the speed trials the vessel 
proceeded down channel, and a run of twenty-four 
hours’ duration at the service power of 11,250 5.H.P. 
was made. It was followed by a run of twelve 
13,500 S.H.P. We understand that all these 


hours at 














WINDLASS AND CAPSTAN 


capstan, which ts equipped with a cable lifter and a 
chain pipe leading to a chain locker below. The cable 
lifter is furnished with an engaging gear, a powerful 
automatic brake magnetically released, and a slipping 


clutch so that the anchor can be housed without 
shock to the gear. 
The cargo-handling gear includes eight electric 


winches, two of each serving the four cargo hatchways. 
They are designed for lifts of 5 tons at 120ft., 2 tons 
at 150ft., and | ton at 300ft. per minute ; 48 B.H.P. 
motors of the totally enclosed type are fitted, and 
drive the winch through gearing working in an oil 
bath. As shown by Fig. 8, the four winches adjacent 
to the foremast are provided with barrel clutches so 
that two winches can be coupled together when 





FIG. 9 RESERVE FUEL 


PUMP 


derricking or for dealing with specially heavy lifts. 
\ special switch is provided for use when working in 
this manner that both winch can he 
operated from a single master controller. 

The steering gear, to which brief 
made in our first article, was supplied John 
Hastie and Co., Ltd., of Greenock, and of the 
Hele-Shaw Martineau type. The pump controls are 
operated from the bridge by telemotor gear of 
MacTaggart Scott and Co.'s latest type. 

In conclusion, it may be stated that all the electric 
motors and electrical apparatus thfoughout the ship, 
including the lighting equipment, was manufactured 
and supplied by the General Electric Company, Ltd., 
of Witton and London, while the whole of the wiring 


controls 


so 


reference 
by 


was 


Is 








FIG. 8 CARGO WINCHES 


trials were carried out successfully and to the entire 








satisfaction of the owners of the ship and then 
representatives. 
SIXTY YEARS AGO. 
From a leading article in our issue of December 27th, 


1867, we gather that sixty vears ago criticism of the ways 
and doings of the Admiralty were rife in many quarters 
The chief parliamentary critic was Mr. Seely, the Member 
for Lincoln. We stoutly supported his attack. ‘“* One of 
the most inefficient and illogically constituted bodies ever 
known "’ was the phrase we used to describe the Board of 
Admiralty. The Board was, we said, constituted of naval 
officers “‘ possibly more or less fit to fight an old wooden 
sailing ship * and treated engineers in the same way as 
that in which it treated doctors. Describing the position 
of doctors in the Fleet, we said that until quite recently 
there had been no such thing as a modern medicine chest 
in the service, that the use of quinine was ignored in the 
Admiralty pharmacopeeia, and that the surgeons, instructed 
according to modern methods, did not even know the 
use of many of the obsolete medicines of the official 
medicine chests of the Navy. In the opinion of the critics, 
the control and management of the dockyards were 
inefficient, because of the constitution of the Board 
Admiralty, the defective organisation of the subordinate 
departments and the want of clear and well-defined respon 
sibility. On the strength, it was alleged, of official doc» 
ments, they stated that the cost of repairs to certain ships 
had exceeded their original cost of construction, and that 
since 1842 the money expended on the purchase of anchors 
exceeded the market value by £170,000. These were but 
two of the specific charges brought against the Admiralty 

In considering theni to-day we ought perhaps to remind 
ourselves that the time was a period of transition in naval 
construction. Previously, in the days of wooden sailing 
ships, the dockyards had been solely charged with the 
duty of building vessels for the Navy. With the advent 
of iron steamers they had to turn to outside private firms 
which had acquired considerable experience in the build 

ing of iron mercantile vessels before the Admiralty took 
up the iron war vessel. The private contractors, in spit 
of their experience, greatly underestimated the cost ana 
difficulty of building iron warships. It is therefore not 
surprising that the dockyards brought up for centuries, 
on the traditions of wooden warship building, blundered 
badly, and laid themselves open to severe criticism when 
they attempted to pass to the construction of iron vessel» 

That the time was truly a period of transition in warship 
construction is made abundantly evident by a paragraph 
in the same issue, announcing the launch at Devonport 
Dockyard of two gunboats, the Fly and the Flirt. These 
vessels, built to the design of Mr. E. J. Reed, the Con 

structor of the Navy. had frameworks of angle iron with 
iron intercostals and longitudinal stringers. This frame 

work was planked with two thicknesses of teak, ‘the inner 
skin 3in. thick and the outer 


ot 








Two petrol tanks, which will be the largest in South 
Africa, are to be constructed in Durban by the Shell Oil 
Company, the ‘local agents of whom are Cotts and Co 
The tanks will have a capacity of 2,500,000 gallons, or 
5400 tons, each. 
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PNEUMATICALLY-CONTROLLED WHEEL LATHE 


NOBLE AND LUND, LTD., NEWCASTLE -ON-TYNE, AND ALFRED HERBERT, LTD., COVENTRY, ENGINEERS 


(For description see opposite page) 

















FIG. 1--LOADING A PAIR OF WHEELS INTO THE LATHE 




















FIG. 2--TOOL SLIDE WITH PNEUMATIC TOOL CLAMP 
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A Pneumatically-Controlled, 
Centrally Driven Wheel Lathe. 


(ue machine which we are about to describe is a lathe 
ntended to deal quickly and accurately with any type of 
railway carriage or wagon wheel of from 30in. to 48in. 
in diameter, and can be produced to suit wheels of the 
tandard or 5ft. 6in. gauge as required—-but not both in 


a@ practice which the designers consider undesirable from 
| the point of view of complication and possibility of break- 

down. The difficulty of driving the gear wheel with a gap | 
existing in ite ring of teeth is overcome by causing it to 
| engage with not one, but two driving pinions so disposed 

that at least one must always be clear of the gap, while 

for the bigger part of each revolution both are in driving 


engagement. The gear wheel is of steel and is rigidly 
bolted to a hollow cast iron spindle of large diameter. This 
spindle is supported in large bearings on each side of the 





round the axle journal seats. When the wheels have been 
centred relatively to the face-plates the tail stocks of the 
machine are moved along the bed towards one another. 
Each tail stock is provided with a freely revolving face 
plate and spindle, and inside each spindle there is a second 
spindle which can be advanced independently by means of 
a hand wheel at the end of the tail stock. The internal 
spindles, when they are advanced, embrace and grip the 
split bushes on the axle ends and by so doing centralise 
and support the work, 














FIG. 3--FRONT VIEW OF PNEUMATICALLY-CONTROLLED CENTRALLY - DRIVEN WHEEL LATHE 


the one machine lt was made by Noble and Lund, Ltd., of 
Neweastle-on-Tyne, and was designed by that firm in 
collaboration with Alfred Herbert, Ltd., of Coventry. 
It is capable, we are informed, of rough turning and pro- 
filing the hardest brake-hardened or sorbitic tires without 
vibration under the maximum feeds. In addition, tests 
have proved that the rigidity of the machine is such that 
on the same hard tires very light cuts with coarse feeds 
can be taken 

The distinguishing features of the lathe are its central 
driving system and its pneumatic control equipment. A 


gear wheel and at each end is provided with a face-plate 
The spindle, the two bearings, and the two face-plates are, 
like the gear wheel, formed with radial gaps for the passage 
nwards of the axle. The dimensions of the spindle and 
the gap in it are such that when the gap is poimting ver- 
tically downwards the gear wheel, the spindle, and the 
two face-plates remain centrally supported on the unbroken 
lower portions of the two bearings. No doubt in such a 
position the weight of the gear wheel spindle and face- 
plates throws extra stress on to the metal of the spindle 
near the edges of the gap and will tend to pinch the gap 


The driving connection between the work and central 
driving system is established by means of three serrated 
members on each of the central face-plates. These serrated 
drivers are advanced by set screws and are caused to bite 
against the inner surfaces of the wheel rims. They are 
supported in boxes in such a way that the pressure which 
they exert against the rims is automatically adjusted to 
vary with the force applied to the tires by the cutting 
Before the serrated drivers are caused to bite 
the inside of the rims the tail stocks are moved 

Each of the tail stock face-plates is equipped with 


tools. 
against 
inwards. 














front view of the machine is given in Fig. 3, and in Fig. 4 
we reproduce a view taken from the rear. Kig. 6—and 
also Fig. 1, page 736—will help to make clear the details 
of the central driving arrangement. It will be gathered 
that the wheels, mounted on their axle, are driven by 
means of a large gear wheel situated midway between the 
wheels and parallel with them. In order that the wheels 
may be brought to the centre of the gear wheel, that wheel 
is formed with a radial gap for the passage of the axle 
inwards to the centre line of the lathe. This gap, when 
the wheels are in position, is not filled in with a loose piece, 





FIG. 4—-REAR VIEW OF WHEEL LATHE 


and reduce its width. The parts are, however, sufficiently 
strong to withstand such extra stress, and in any event that 
stress will only arise, or will only arise fully, when the 
machine is run unloaded. When it is loaded the weight 
of the work—the two wheels and their axle—is not added 
to the weight transmitted by the central driving members 
to their bearings. The manner of supporting the work is 
such as to reduce the loading on the driving member 
bearings. 

It will be gathered from Fig. 6 that before the wheels 
are loaded into the machine split taper bushes are strapped 





three wedges or dogs, which can be moved radially by 
means of set screws. These dogs are aligned opposite the 
serrated drivers and are advanced until they bear against 
the outer faces of the wheel rims. The pressure of the 
serrated drivers against the inner faces is by this means 
prevented from springing the wheels out of truth 

It will be gathered that this method of supporting and 
driving the work relieves the central driving spindle bear- 
ings of the weight of the work, and no doubt to some extent 
relieves them also of the weight of the central driving 
members themselves. The radial thrust of the tools 
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against the work is not transmitted to the driving spindle 
bearings, but is taken by the tail stock spindles. The 
longitudinal thrust from the tools and that produced by 
the tail stock face-plate dogs against the wheel rims is 
taken on large ball thrust washers at the ends of the tail 
stock spindles. 

The bed of the machine is cast in one piece. On each 
side of the central face-plates, as can just be seen in Figs | 
and 6, it is formed between the tail stock shears with a ramp 
down which the chips fall into a pit beneath the bed. By 
means of this provision, it is claimed, it is practically 








FIG. 5—TOOL SLIDE 


impossible for any of the heavy and dangerous chips to 
reach a vital part of the machine. 

The lathe is driven from a 50 horse-power motor with & 
speed variation of from about 450 to 900 r.p.m., mounted 
on an extension of the bed on the operator’s right hand. 
From the motor tl.c power is transmitted through a two- 
speed gear-box to a large shaft at the rear of the bed, 
whence it is carried to the pair of pinions meshing with the 
central gear wheel. All the gears in the drive are completely 
enclosed so that they may be run continuously in oil. The 
final speed transmitted to the central face-plates is from 
0-7 to 2-7 r.p.m., corresponding on a 48in. wheel to cutting 
speeds of from about 9ft. to 34ft. per minute. With a 
constant-speed motor the machine can be fitted with a 
six-speed change gear-box. 


['wo tool rests are fitted to the front of the bed. They 


THE KIPAWA 


WOOD 








CELLULOSE MILL 








(c) to clamp the tail stocks in position, and (d) to clamp the 
tools in the tool slides. The lifting of the wheels up to the 
level of the machine centre line is accomplished by means 
of a pneumatically operated lifting track. The machine 
is sunk into the shop floor to an extent which brings the 
lifting track level with the shop track lines. The wheels 
ean therefore be rolled on to the lifting track, which is 
then raised to the required height, as indicated by a fixed 
indicator on the bed pointing to one end of the axle—see 
Fig. 1. The longitudinal movement of the tail stocks is 
effected by means of pneumatic cylinders incorporated 
in the tail stock castings and piston-rods fixed to bridge 

jeces spanning the shears of the bed. In each tail stock 
there is also formed a pneumatic cylinder which is disposed 
crosswise. In this cylinder there are two opposed pistons. 
When air is admitted between these pistons the locking 
bolts on the tail stock are operated with equal force through 
the agency of crank levers. The clamping arrangements 
for the tools are illustrated in Figs. 2 and 5. It will be 
gathered that they consist of a pneumatic cylinder with a 
rack ram meshing with a pinion on a threaded stub which 
elevates one end of the clamping dog and forces the other 
with a multiplied leverage down on top of the tool. The 
clamping arrangements for the tools and for the tail stocks 








FIG. 6@-REAR VIEW OF 


are fitted with self-acting feed motions of }in., }in., jin. 
and }in. per revolution of the work. These feeds can be 
started, stopped or varied by means of a simple arrange- 
ment on the rests themselves. The tool rests are so 
designed that the feed slide operates at an angle of 1 in 20 
to the centre line of the machine in order that the tread 
inay, without special adjustment, be roughed out with the 
correct amount of coning. The top slide is, however, 
arranged to move at right angles to the centre line of the 
machine, so that the form tool with which the tire is 
finished may be fed inwards in the true plane of the wheel. 

The pneumatic equipment of the lathe is arranged (a) 
to raise the wheels to the central position, (6) to slide the 
tail stocks into position up against dead stops on the bed, 





CENTRAL DRIVE ARRANGEMENT 


are such that the clamping remains effective even although 
the air supply should fail. The air supply is taken from a 
main which runs round the bed. In addition to the 
pneumatically operated clamps the tail stocks are pro- 
vided with set-screw dead stops, which remove all possi- 
bility of the tail stocks slipping under the cutting forces 
and which can be swung out of the way of the tail stocks 
when they have to be withdrawn for unloading the lathe. 
On the casing of the driving gear wheel a callipering 
device is fitted, consisting of an overhead rod on each side 
of the casing and a portable adjustable gauge—see Fig. 6— 
which can be transferred from one wheel to the other. 
Exclusive of the electrical gear the machine has a net 
weight of approximately 32 tons. 





A Canadian Wood Cellulose Mill. 


Ir has been estimated that if the growth of the rayon, 
or artificial silk, industry in the future is equal only to 
25 per cent. of the growth which it has exhibited through 
out the world over the past ten years, the beneficial results 
to the Canadian sulphite industry, and in turn to manu 
facturers of mechanical equipment, will be marked. Even 
to-day one plant in Canada is engaged in supplying 50 per 
cent. of the world’s supply of sulphite pulp for manufacture 
into rayon. This is the Kipawa Mill of the Canadian Inter 
national Paper Company at Temiskaming, Quebec, which 
has an annual output of 75,000 tons of bleached sulphite 
wood cellulose. 

Many interesting features of an engineering nature are 
embodied in the Kipawa plant. Built in 1920, it was 
specially designed and equipped for the manufacture of 
bleached sulphite wood cellulose. Served by unequalled 
resources of Northern Canadian sprucewood ; an unlimited 
supply of water specially suited to the process ; abundant 
hydro-electric energy; adequate research laboratories. 
and complete technical control, the Kipawa plant lacks 
nothing essential to the manufacture of its product. 

The mill is situated at the foot of Lake Temiskaming. 
on the western border of the woodland province of Quehex 
A power-house has been constructed a short distance away, 
where 24,000 horse-power is generated for use in the mill 
and auxiliary plants. The water flows to the power 
generating plant through two pipe lines, one 13ft. and the 
other 8ft. in diameter. Turbo-generators of modern design 
produce the electricity, which is conducted on high-tension 
lines to the sub-station at the mill, where it is transformed 
into lower voltage for use. 

One of the natural advantages ot the Kipawa Mill is the 
water supply provided by the immense reservoir of the 
Kipawa Lakes, which furnish the 40,000,000 gallons of 
fresh water used daily. These lakes are approximately 
130 square miles in area. A conduit carries the water 
to the mill, and the gravity head is such that pressure is 
available at the highest points necessary without resort to 
pumping. 

The town of Temiskaming, where the mill is situated, 
was laid out and developed by the company primarily 
with the aim of providing comfortable houses and pleasant 
surroundings for those employed at Kipawa Mill. The 
houses are of brick and concrete construction, attractive 
in design, and equipped with electric lights, modern water 
supply and sewage system. The electrically-lighted streets 
have concrete pavements. Throughout the town there ix a 
high-pressure water system for fire protection, and there 
is provided a central station equipped with fire-fighting 
apparatus. There are in the town schools, churches, « 
hospital, tennis courts, community and private gardens, 
an amusement hall and shops. 








In the Dominion Service Tips, issued by the Dominion 
Oxygen Company, there is a story of an oxy-acetylene 
service operator who reached a place where some mechanics 
were carrying on some demolition operations which con- 
sisted in removing structural steel work supported by cast 
iron columns, 9in. in diameter with walls l}in. thick. 
The operator had worked two hours and used two cylinders 
of oxygen before the first one toppled over. The service 
operator showed the company’s man how these columns 
should be cut by working on the second column. He 
started with the blow-pipe head tangent to the column 
circumference and heated a good-sized spot to the melting 
point ; then he quickly opened the cutting valve and 
gradually raised the blow-pipe head until the tip was 
nearly perpendicular to the surface as the cut progressed 
around the circumference. At the same time the blow- 
pipe was swung back and forth slightly, much like he 
would move a welding blow-pipe in making a ripple weld. 
By moving the blow-pipe in titis manner and not attempt - 
ing to progress too rapidly it is possible to keep the region 
just ahead of the flame at sufficient temperature to kindle 
and burn in the cutting oxygen instead of being cooled by 
it. This column was cut in half an hour and with less than 
half a cylinder of oxygen, and the rest of them were eut by 
the company_operator in the same manner. 



















































































































































Deo. 30, 1927 THE ENGINEER 


739 








Railway Matters. Notes and Memoranda. 


Tue disorganisation of the electrical in the | 
London area caused by frost after rain in the early hours 
of Wednesday, December 21st, was followed by a more 
serious stoppage on Christmas Day and Boxing Day, owing ee ; ; : 3 . 
to a heavy fall of snow. Many trains were delayed, whilst | Tue High Main seam, which is being developed by the 
some were snowed up and some derailed, but, fortunately, | Wallsend and Hebburn Coal Company, has a thickness of 


A - - | betwee > 8a hic 
no serious accident occurred. Owing to the suspension of | between 6ft. and about 9ft. It is the seam from which 


services Tue plant of the Ottawa Power Company at Bryson 
is to be doubled immediately and increased three-fold 


within the next two years. 


business for the holidays, there was less inconvenience than | the famous ‘** W allsend Best was obtained, and has 
on the previous Wednesday, but the railway officials | "© been worked since 1820, when the workings were 
: . flooded out. The seam has been reached from the 


uffered greater anxiety. . Edward Pit. 

Wuitst the three trades unions with which railway- 
men are associated are in favour of the railway 
companies having powers to own and operate road trans- 
other unions connected with transport 
contend that the imterests of their members may be 
adversely affected thereby. The Parliamentary Labour 
Party finds that the situation is becoming “ very per- 
plexing,”’ and it has been decided that the executive of the 
party shall be asked to confer with the various trade 
unions in the transport industry with a view to the prepara 
tion of an official party policy on the question. 


In the Engineering News-Record of December 8th there 
is a brief account of the demolition of the wreck of a 2600- 
ton steamer, which had sunk more or less in the fairway 
of one of the passes into the Mississippi River. The vessel 
sank in about 45ft. of water, and her wreck was in the way. 
It required about 28} tons of explosives to remove the 
| wreck by blasting out holes in the bottom into which the 
serap could be sunk. 


port services, 


In the Engineering News-Record there is a description 
of the arrangement of two Venturi meters coupled in 
series to measure widely fluctuating flows of water. The 
smaller meter really forms a by-pass arranged beneath the 
conduit, so that when the conduit is not full the water 
passes downward through this meter. With greater flows 
the water passes through the small meter and the conduit 
and then on to the large meter. 


IN answer to a question addressed to him on December 
21st, the Prime Minister stated that the Ministry of Trans 
port and the Mines Department could not be dispensed 
with without legislation, and as he had received a con- 
tinuous series of representations from traders, from trans- 
port organisations, from miners and other interests, it was 
evident that any such legislation would be controversial. | 
It would not therefore be right to make demands upon 
parliamentary time out of all proportion to the actual | 
savings likely to be effected. Answering a supplementary 
question, Mr, Baldwin said that it was a reasonable deduc- 
tion to assume from his reply that the departments would | 
vo on as usual until the Government found time for legisla- 
tion. 


THe use of duralumin for mine tubs and coal baskets 
at collieries instead of steel is, according to the Iron and 
Coal Trades Review, extending rapidly in Germany. The 
|}tubs and baskets of duralumin are said to weigh only 
about one-third of steel, and to effect a considerable saving 
in power, wire rope and other costs. As many German 
mines are rather deep, the new metal, which is acid- 
resisting, is being introduced. Tubs made of this metal 
were exhibited by the Emil Wolff firm, of Essen, at the 
recent exhibition of working materials in Berlin. 


Tost who know Sir Arthur Watson somewhat inti- 
mately were satisfied that some purpose was in view when, 
after holding the highest office possible on a British railway | 

that of general manager of the London, Midland and | 
Scottish—-he accepted the position of general manager of | 
the Buenos Aires and Pacific Railway. That object was 
soon recognised —it was to prepare the way for Mr. Mervyn 
T. Ryan. It is now officially announced that Sir Arthur is 
returning to England and will be succeeded in Buenos Aires 
by Mr. Ryan. Mr. Ryan was a pupil of Mr. “* Sam " Johnson, 
and became the locomotive superintendent of the Somerset 
and Dorset Railway. In 1919 he was made chief mecha- 
nical engineer to the Central Argentine Railway, which 
position he held until he went to the Buenos Aires and 
Pacific two years ago to be assistant general manager. 


Ln a lecture on “* Hardening and Quenching Throughout 
the Ages,”’ given before the Junior Institution of Engi- 
neers recently, Mr. P. J. Haler made many references to 
early literature indicating the extent of the contemporary 
knowledge of the hardening of metals. The hardening of 
weapons appeared to be known at an early date, and the 
merits of different quenching solutions were mentioned. 
For instance, Virgil made reference to a glowing sword 
dipped in the ice-cold river Styx. The superiority of 
Toledo blades was attributed to some quality of the water 
of the Tagus used for tempering the steel. 


A NEW Morgan rod mill recently completed and put in 
operation at the South Works of the American Steel and 
Wire Company, Worcester, Mass., U.S.A., is said to roll 
rods at the rate of 4000ft.a minute. This new mill is the 
first in the United States to produce rods in 400 Ib. bundles. 
The mill, which is described in the Iron Age, follows the 

| general line of all Morgan double-strand mills, except that 

the rod is finished in separate trains of rolls. This means 
that, while two billets pass side by side through the rough- 
ing and intermediate rolls, each of the two finally enters a 
separate train of rolls. The arrangement of split finishing 
makes a safer mill to operate, and also permits rolling 
smaller and more nearly round rods than is possible in a 
mill rolling a double line of rods all the way through. 


A case of the greatest importance to the railway com- 
panies of the United States has just been decided in the 
Federal Court of St. Louis. The point at issue, briefly 
stated, is that an amendment to the Interstates Commeree 
Act, contained in Sec. 422 of the Transportation Act, 1920, 
allows the Commission to approve of rates that will enable 
carriers, 7.¢., railway companies, under honest, efficient 
and economical management and reasonable expenditure 
for maintenance, to earn an aggregate annual net railway 
operating income equal, as nearly as may be, to a fair 
return upon the aggregate value of the railway property 
of such carriers. The argument of the railways is that the 
valuation of to-day is intended, but the Commission holds 
the contrary view, and the latter body has obtained judg- 
ment in its favour. The action has been taken as a test 
case, and is now to be carried to the United States Supreme 
Court. 


DEALING with the proposal of Professor Schwarz to 
convert the Kalahari Desert into a lake, for irrigation 
purposes, the South African Mining and Engineering 
Journal says :—‘* When one examines the larger claims 
made by the enthusiastic author of the project, one 
wonders very much if they could be realised. It is sug- 
gested that climatic conditions would be improved over 
a large area, even down into the Cape Province. Improved 
climatic conditions suggest an improved rainfall. Unfor- 
tunately, rainfall is the result of a combination of several 
factors. The presence of sheets of water, with evaporation 
therefrom, does not seem sufficient guarantee that rainfall 
will be improved either in that neighbourhood or in adjacent 
areas. Prevailing winds, tempertaure conditions, and the 
presence of mountains have, we suggest, to be taken into 
account. We welcome this further contribution to the 
discussion, by Professor Schwarz, but with all due deference 
to.one who has made the project his study and his hobby 
for a number of years, we are somewhat doubtful about 
the far-reaching effects that are held out as the big 
attraction of the undertaking. Nevertheless, on the one 
point of bringing water to an arid region, the scheme is 
worthy of attention, provided that the cost is within 
reason.” 


THE attitude of the main line railway companies and of 
the Metropolitan Railway towards the scheme for pooling 
London traffic was, we hope, clearly indicated in the last 
paragraph in this column of our issue of November 4th. 
It must not be forgotten that, besides the Metropolitan 
which carries over 20 million workmen yearly—there 
is the very heavy traffic into London brought by the 
Southern and, to a lesser degree, by the London and 
North-Eastern. The main line companies must therefore 
be considered, and towards that end they and the Metro- 
politan have prepared a scheme which has recently been 
laid before the London Traffic Advisory Committee. As 
The Times of December 21st remarked, when mentioning 
this fact, “ There is general agreement that the prospect 
of carrying the scheme through Parliament will be en- 
hanced considerably if the support of the main line rail- 
ways can be obtained.” 


THE report of the South African Railways for the year 
ended March 31st last shows that the earnings were 0-33 
per cent. less than in the preceding year, whilst the expen- 
diture increased by 3-74 per cent. The passenger traffic 
was the highest on record, but the tonnage decreased by 
2-17 per cent. The ratio of working expenditure, includ- | Institution of Engineers, by Mr. J. Forman, of how natural 
ing depreciation, increased from 77-5 per cent. to 80-6 per | CO, gas was liquefied with an inadequate compressor 
cent. That was in part due to tariff reductions, in part | by compressing the gas from the bore-hole into nineteen 
to the cost of working new lines and in part to the cost of | flasks to twenty-five atmospheres pressure. The inlet pipe 
revised staff conditions. In the report Sir William Hoy— | of the compressor was then disconnected from the bore-hole 
who retired on November 11th last—referred to the findings | and coupled up to one of the flasks. In a few minutes the 
of a select committee of the Parliament of 1926 which | gas in this flask was pumped out, and this process was 
inquired into railway electrification matters. The com- | repeated until fifteen of the flasks contained gas at forty 
mittee expressed the opinion that the system of control | atmospheres pressure. The same process was again 
of the work adopted on Sir William’s recommendation was repeated until it was estimated that 80 Ib. weight of gas 
the cause of friction and lack of co-operation between the | had been pumped into the coils of the machine and the one 
railway engineers and the supervising officers of the con- | flask which was attached to the final coil. This flask, 
sulting engineers, and that that resulted in increased ex- | which was being filled, had been placed on a scale, and at 
penditure. The railway administration, in its reply, agreed | this stage the scale showed an increase of only 5 Ib. in 
that expenditure might have been saved had it been | weight. It was therefore apparent that most of the liquid 
possible to devise a system of organisation which would | gas was contained in the coils of the machine. In order to 
have eliminated dual control entirely. It showed, how- | overcome this it was necessary to evaporate the gas in the 
ever, that a certain amount could not be avoided except | coils and condense it in the flask. The engine and com- 
by running the risk of greater difficulties and incurring still | pressor were stopped and all valves, except that between 
heavier cost. The scheme, in the opinion of the administra- | the coils and the flask, being filled, were closed. The hot 
tion, was the best that could be devised at the time, and | water from the cooling tank of the engine was led into the 
it was most unlikely that any other scheme would have | cooling tank of the compressor, causing a rise of tempera- 
given better results. Sir William, in quoting these opinions, | ture there, and at the same time the gas flask was cooled 
concludes by observing that he has still to learn of a more by the application of wet sacks. Immediately the tempera- 
practical or economical solution of the difficulty, and that | ture of the coils began to rise, the pressure in the plant 
no one has yet been able to suggest an alternative system | increased considerably, and the flask weight rose very 
of organisation, suited to the special conditions in Natal, | rapidly. Within five minutes the first flask of natural 
which would have enabled the works to be carried out | gas in South Africa was filled ready for delivery. Twelve 
with equal efficiency at a lower cost. flasks were filled in this manner, 


A DESCRIPTION was given recently to the South African 





Miscellanea. 


It is proposed to put up a petrol refinery near Durban, 
Natal, at a cost of £750,000. 


ARRANGEMENTS are being made for the provision of a 
commercial aerial service between Shanghai, Hangchow 
and Nanking. 


Work has been started on the cold storage which is to 
be erected at Durban, Natal, at a cost of £160,000. The 
plant has already been ordered in England. 


Ir has been decided to put up a factory for the manu 
facture of Ford cars in Yokohama. The output is to be 
200 cars a day, and the capital expenditure 1,000,000 
dollars. 

A PLAN to remedy the high water danger at Brandon, 
Manitoba, has been proposed by H. M. Rice, the main 
feature of which is to straighten the course of the Assini 
boine River. 

Ir is now announced that it will probably be the middle 
of next summer before the report of the engineers who are 
investigating the construction of new road bridges across 
the Forth and the Tay will be ready for submission. 


Ir is suggested that a new harbour should be constructed 
at Fortpond Bay, Montauk Point, Long Island, with the 


object of providing a four-day Transatlantic service. The 
cost of the necessary breakwaters would be about 
£1,500,000. 

Tae demand for electric power in Liverpool now 


amounts to about 79,000 kilowatts, and is expected to rise 
to 100,000 kilowatts in 1928-29. It has consequently 
been decided to expend £305,000 on extensions of the 
Lister-drive power station and to interconnect the various 
stations in the district. 


Tue Durban Town Council has authorised the expendi- 
ture of a million pounds, as follows :—Water supply. 
£330,000 ; electric supply, £225,000 ; roads, streets and 
public works, £200,000; storm-water sewers £100,000 ; 
beach development, £60,000; telephones, £30,000 ; sewer 
age extensions, £30,000 ; tramways, £15,000 ; and abattoir 
additions, £10,000. 


AN important extension of the road motor services of 
the South African Railways has, according to The Times, 
been opened to traffic. The route—one of the longest 
worked by the Department—is from Potgietersrust to 
Van Wyksfontein, near the Bechuanaland border, a 
distance of 170 miles. As it will be impossible to cover the 
journey by motor omnibus in one day, a stop overnight 
will be made at Steilloop, where a new bridge was recently 
built. 


THe preparation for sinking the vertical shaft of the 
Sub Nigel gold mines, Transvaal, are well in hand. The 
steel head gear has been ordered, as well as other necessary 
permanent equipment, including the winding engine, all 
of which, it is hoped, will be erected and ready for use by 
March, J928. The shaft is already down 20ft., and will be 
sunk to a depth of 100ft. by temporary equipment, so as 
to complete the collar set and have everything ready for 
sinking proper in April, 1928. 

TENDERS are being called for by the authorities of 
Hamilton, Ontario, for one 10,000,000-gallon per day steam 
turbine-driven horizontal centrifugal pump and one 
400 H.P. horizontal water-tube boiler, hand fired, Alter 
native tenders are also being invited for one oil engine- 
driven pump and accessories. It is understood that the 
contract for the standby equipment will be awarded on the 
basis of capital expenditure, including all alterations and 
additions necessary to the existing buildings. 

A MESSAGE from Aden states that a supply of fresh water 
has been obtained at Sheikh Othman. Water from a depth 
of 1600ft. is flowing from a bore-hole at the surface, and 
the supply is capable of giving 100,000 gallons per day by 
means of pumps. The discovery is very important, as 
the population in Aden, numbering some 40,000, has had 
to depend for its water on the costly process of dis 
tilling sea water, which had also to supply the needs of over 
1000 vessels which enter the port annually. 


A piscovery of importance to Pembrokeshire has, 
according to the Iron and Coal Trades Review, taken 
place at Hook, near Haverfordwest, where a seam of coal 
was struck after a search extending over a period of nearly 
twelve months. The seam is 8ft. 6in. to 9ft. thick, and was 
discovered through the efforts of Mr. T. Harcourt Roberts, 
the managing director of the Hook Colliery Company, Ltd. 
The main seam has been struck at Hook, Pembrokeshire. 
The seam was penetrated to the extent of 7ft., and later 
it was definitely established that it is 9ft. thick. The 
measures now struck embrace some 100 acres. 


Ir is announced by “ Altaipolimetal,” the Russian 
State Trust exploiting the Altai Mines, that on October 
12th the first water-jacket unit of the lead-smelting plant 
was started up. The Russian Press hails this apparently 
insignificant fact as a matter actually of the greatest 
importance from the point of view of Russian industry. 
It shows that in the comparatively short time of two years, 
in spite of the complete lack of transport, the abandoned 
flooded Ridder mines have been unwatered and put on a 
producing basis, and the concentration plant—which is 
treating one of the most complicated silver-lead-zine ores 
known to the mining world—started up and successfully 
operated. 


A Brit1sH syndicate, representing large capital resources, 
has commissicned Mr. Gilbert Lodge, whose firm repre- 
sents Armstrong, Whitworth and Co., Ltd., and other 
British manufacturers, to report on the prospects for the 
establishment in Australia of a large locomotive manu- 
facturing plant. Mr. Lodge states that if the syndicate 
decided to establish such works in Australia, they would 
probably be situated in Sydney, with a water front site. 
The works would be able to manufacture engines and rolling 
stock to suit the different railway gauges, and would ship 
the manufactures to the various States without difficulty 
Mr. Lodge will discuss with the Federal Ministry a pro- 
posal that the Ministry should arrange for the manufac- 
ture of aeroplane engines under royalty to the British 
designers and makers, with a view to making Australia 









independent of oversea countries in the event of war. 
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ROAD BRIDGE BETWEEN NEWCASTLE AND GATESHEAD 


(For description see page 728) 














FIG. 1--GATESHEAD ABUTMENT FROM RIVER FIG. 2--GATESHEAD ABUTMENT, LOOKING NORTH - WEST 


h erected to p.p. 19-20, and first set of cables in position Arch supported by cables at p.p. 21 














FIG. 3—-NEWCASTLE ABUTMENT FIG. 4—NEWCASTLE ABUTMENT, LOOKING NORTH 


Main bearings and bottom sections of arch supported on timber trestles Main bearings and bottom sections of arch supported on timber trestles 
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Che Metaliurgis: 
THE DECEMBER NUMBER OF THE MONTHLY 
METALLURGICAL SUPPLEMENT TO 
“THE ENGINEER” ACCOMPANIES THIS ISSUE. 





DEATHS. 
On December 27th, at 2, Princes Gate, 
ArtTuur Bromiey Houmes, M. Inst. C.E. 


East 


Liverpool, 


Pettenidge 
late Chief 


On December 20th, 1927, suddenly, at his home, 
Place, Brenchley, Kent, James Henry Hear, 
Engineer, Indian State Railways, aged 59 years. 
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Industry and Education. 


AFTER two years of labour an Executive Com- 
mittee, appointed by a Central Committee which 
includes a large number of teaching and technical 
associations, institutions and societies, has issued 
a report. The Committee had very little money 
and no powers. It could not require replies, it 
could only invite them. It decided therefore to 
issue a questionnaire. Not a very good plan, but 
the best that the circumstances would permit. The 
response was gratifying ; many of those to whom 
the questions were addressed answered them, and 
some took a great deal of pains to make full replies. 
In particular, the Federation of British Industries 
* assembled ”’ a report from the replies of a number 
of associations and from the individual opinions of 
manufacturers in many trades. It compiled its 
own questionnaire, and as the questions were of a 
broader character than those sent out by the 
Executive Committee, so the answers were also 
founded on a wider basis. It is perhaps the most 
valuable part of the report, though the other replies, 
which show the actual conditions that obtain in 
technical schools throughout the country, have 
considerable statistical value. 

It is always a little difficult to define exactly 
what is meant by the term “ technical education.” 
On the one hand, we have the technical education 
which is given in municipal schools and colleges, 
and in schools which are designed essentially for 
vocational training; on the other, we have the 
colleges of university standing, which are less con- 





cerned with technology than with the science 
underlying it. There is no hard-and-fast demarca- 
tion between these two branches of knowledge, 
and in consequence there is no perfectly clear dis- 
tinction between the schools. Yet there is an 
undefined distinction which is indicated rather by 
the management or organisations which conduct 
the schools than by the schools themselves. In 
this case we think it is fairly clear that the Com- 
mittee had in mind the colleges which for the sake 
of a name we may call of municipal standing, and 
not those of university rank. The discrimination 
is of importance, for it is obvious that the nature of 
the education which can with advantage be given 
to youths who, whatever the future may hold for 
them, must at a relatively early age earn their own 
livings by handicrafts, is different from that which 
should be open to those who are well enough off 
to devote more years to their training. This dis- 
tinction being made clear, let us consider what the 
reporters have to say on the co-operation between 
industry and technical education. We may note, in 
the first place, that their remarks resolve themselves 
into a series of questions. They make few, if any, 
definite recommendations, and all that the reader can 
derive from their report is that technical educa- 
tion is in an indifferent condition. It is kncwn 
that the Central Committee desired that the whole 
matter should be investigated by a Royal Commis- 
sion. Perchance the report is intended by its 
inconclusive nature to show the necessity of such 
a Commission. Amongst its cloud of questions we 
can select but those which appear to be of crucial 
importance. “ Have we,” asks the Committee, 
“ a national policy, or are we drifting in the wake of 
general educational progress? Has technical 
education been able to adapt itself to the new con- 
ditions ¢ Has it had to conform too much to the 
main advance? Is the total effect a patchwork 
or an organic whole? Wasteful or efficient ? 
Should education be organised by industrial areas 
or by areas of local education authorities ¢ Should 
the professional associations not take a larger 
share in shaping curricula and advise on training in 
workshop, in office, in college ? Or must we wait 
until the spirit moves them individually ’ How 
can industrial organisations (federations and 
unions) and local industrial experience be brought 
into close co-operation with those who provide the 
funds and control the schools and colleges? The 
prejudice of business against university men is 
slowly dying down; can the process be accele- 
rated? Finally, which Central Authority is to 
direct the operations of the intellectual forces ? ” 
The mere repetition of these questions may show 
that further inquiry is called for; on the other 
hand, it may show no more than that the 
reporters have been carried away by their 
love of organisation. They would, we expect, 
like to see everything connected with educa- 
tion neatly cut and dried, all the parts 
dovetailing together quite neatly with, we gather, 
a single organisation keeping an eye on the whole. 
We must confess, for ourselves, that we are not 
convinced that such a plan would, indeed, be the 
best for the country. In the old days the Science 
and Art Department was an organisation of the 
kind. It failed just because it lacked freedom of 
movement, freedom for the imagination of pro- 
gressive men, freedom to depart from stereotyped 
methods. When Finsbury Technical College was 
established it broke away from conventions ; it 
started out on quite new lines, and it enjoyed for 
years a remarkable success. We believe that the 
system of the Board of Education does not en- 
courage departures from its schedule, though at 
times they are tolerated. Now and then a headmaster 
with novel ideas springs up. He breaks away from 
orthodoxy, and, if his plan is a good one, he makes 
a name for his school. We want more men of the 
kind, and it is doubtful that they are more likely to 
be encouraged by a single central organisation than 
by the independence that now prevails in tech- 
nical schools. On the whole, we should say that it 
is best to allow each headmaster to control, as far 
as may be, his school in accordance with the local 
conditions, but—and ‘this is the important point 
of the report, although it is submerged in other 
matters—a closer relationship between the schools 
and the industry they supply is needed. The report 
takes the view that there is very little touch between 
the two, and a couple of schools which have em- 
ployers on the governing body are mentioned as 
exceptions. It is hardly conceivable that any 
school can be wholly detached from the local 
industries ; but there can be no doubt that some 
closer bond would be advantageous and the ex- 
amples presented by the Armstrong College and 
the Manchester College of Technology might be 
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examined. “If each industry,” said Sir Arthur | will protect him. But it must not be assumed | perhaps, the author has done a wise thing in com- 


Balfour, on the education committee which bore 
his name, “ would consider from its own stand- 
point what technical education can do for it, 
would survey the existing facilities, and see what 
gaps need filling and what developments are 
desirable, and would take an active interest in the 
schools, and give assistance in their conduct, it 
is probable that substantial improvements could 
be suggested.” 

If, as we have shown, the report gives very little 
help towards a definite policy or line of action, it 
does, by the series of questions which it propounds, 
show that there is at the present time a great deal 
of uncertainty, and that there are not a few matters 
which might with advantage to the country be 
examined with more care than was possible to the 
Committee. But we are not at all certain that 
Government activity is called for or that a higher 
degree of “ organisation * would be really bene- 
ficial. What is wanted is a more intimate liaison 
between industrialists and those who give technical 
education. That must be a voluntary action ; it 
cannot be done effectively by Government com- 
mand. It can only come about by local endeavours ; 
by convincing employers that the education of 
the youths who will enter industries is of importance 
to the welfare of trade. Once secured, it would 
probably do all that is needed to put education on 
the right road. In the words of the Federation of 
British Industries, “* It is felt that this relationship 
would eradicate many of the existing weaknesses, 
and at the same time tend to expand the field of 
technical education to cover the whole technique 
of mdustrial and commercial life.” 


Actions for Negligence. 


Ir is a remarkable fact that our English law 
reports seldom record a case in which an engineer 
is charged with negligence. To suggest that engi- 
neers never are negligent, would be somewhat too 
flattering to the profession; rather may the ex- 
planation be found in this—that the position of the 
engineer is usually one in which he cannot be 
charged with negligence. It is not that he is 
wholly immune from action at law. Unlike a 
member of the Bar, he can be brought to book if 
he fail to discharge the duty which he owes to his 
client. His position quoad his employer and the 
contractor resembles very closely that of the 
architect quoad the building owner and the builder. 
An architect, in the discharge of some of his duties, 
is the agent of, and as such can be held liable to, 
the building owner. But for the most part he is 
in the position of a quasi arbitrator—and in that 
capacity he is not liable for negligence. In the 
matter of granting certificates, for example, he so 
acts, and it is conceived that the position of an 
engineer is precisely the same. 

The immunity of an architect in such circum- 
stances was emphasised in a case recently heard 
in the Court of Appeal. A District Council had 
made a contract with certain builders for the 
erection of a number of houses. A clause in the 
contract provided that no certificate of the archi- 
tect, except for the final balance, should be con- 
clusive evidence of any works having been satis- 
factorily carried out, or of the value thereof. The 
materials were to be supplied in part by the builders 
and in part by the Disposals Board, and the 
architect, by inadvertence, certified a sum to be 
payable to both these bodies for the same material. 
The District Council being unable to recover what 
it had overpaid, sought to recover that sum from 
the architect by way of damages for negligence, 
but although a judge of first instance held him 
liable, the Court of Appeal found in his favour. 
It will be observed that in this case the action was 
based upon an alleged negligence in granting an 
interim certificate ; it has, however, been clearly 
established that even in the granting of his final 
certificate the architect is in the position of an 
arbitrator, and as such is immune from an action 
for negligence. In the leading case of Chambers v. 
Goldthorpe, the late Lord Justice A. L. Smith 
used these words: ‘I think that the effect of his 
[the architect's] agreeing to act under the contract 
was that he undertook the duty towards both 
parties of holding the scales even, and deciding 
between them impartially as to the amount payable 
by the one to the other. I cannot think that the 
plaintiff's duty was only to protect the interests 
of the building owner—in other words, to cause the 
building owner to pay to the builder as little as 
possible for his work.”” As with the architect, so 
with the engineer. It is one of the glories of his 
profession that he is there to deal fairly as between 
employer and’contractor. If he so acts, the law 


that this immunity extends to protect the engineer 
in the discharge of every duty. No excessive 
demand must be made upon him, but he must 
evince a reasonable degree of skill. It was laid 
down by an old judge that : “‘ A person who enters 
a learned profession undertakes to bring to the 
exercise of his business nothing more than a reason- 
able degree of skill and care. He does not under- 
take, if he is an attorney, that he will gain a cause 
at all events ; or, if he is a physician, that he will 
effect a cure ; nor does he undertake to use the 
highest possible degree of skill. There may be 
persons who have higher education and greater 
advantages than he has, but he undertakes to 
bring a fair, reasonable and competent degree of 
skill to the discharge of his duties.” It is obvious 
that an error made well within the standard or 
proficiency here laid down may be fraught with 
grave consequences. In a case which arose in 
1890 certain engineers brought suit against a 
local board to recover fees amounting to £521 for 
preparing surveys, schemes, estimates, &c., in 
connection with certain drainage work. The board 
declined to pay, and counterclaimed for negligence 
in the preparation of bills of quantities, faulty 
measuring up, and careless supervision. A sum 
of over £4000 was awarded to the board by way of 
damages, made up of sums overpaid owing to the 
quantities having been over-certified and the cost 
of doing bad work over again. And the Court of 
Appeal upheld the judgment of the lower court, 
notwithstanding that the whole amount of the 
contract which the engineers were instructed to 
superintend was a sum of about £5000! It were 
impossible, of course, for an engineer employer 
in relation to a large contract to supervise every- 
thing himself. He must rely to some considerable 
extent upon measurements, &c., of others. But 
here, as in similar cases, where a man delegates his 
duties, he remains responsible. The maxim 
respondeat superior applies. In a Canadian case, 
heard in 1917, it was decided that when a civil 
engineer is called upon in his professional capacity 
to make estimates, and either from want of skill or 
negligence his report or estimate is incorrect, he 
is liable to his employer for the injury thereby 
occasioned ; it is no excuse that he relies upon the 
information and advice of another engineer who 
has made experiments and investigations of the 
kind required. 

It will be noticed that we had to go back to the 
year 1890 to find an English case bearing on the 
subject of negligence in the case of an engineer, 
and to 1917 to find a Canadian example. This 
dearth of authority bears witness to the fact that 
actual cases of negligence are few and far between, 
and redounds to the credit of a great profession. 
It must be that in the routine of the engineer's 
office the maxim, ‘‘ Say not that * This is great ’ 
or ‘This is small’ ; each task may hold your fate. 
Fulfil them all,” has been well and truly appre- 
ciated. 
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The Higher Coal Tar Hydrocarbons. By ARTHUR 
Ernest Everest, D.Sc., Ph.D., F.L.C. London: 
Longmans, Green. 1927. Price 18s. net. 

THE appearance of a book like this gives us much 

food for thought. A number of the cyclic hydro- 

carbons forming the author's subject has been known 
for a very long time, but this is the first work of any 
magnitude dealing with the subject exhaustively. 

The practical reason for its appearance is that these 

hydrocarbons have been found to give rise to new 

colouring matters and other substances of commercial 
importance. Such has the history of organic chemistry 
been ever since the discovery of Perkin’s magenta, 
viz., the commercial possibilities have diverted the 
trend of the activities of the chemist, and the various 
theoretical developments of organic chemistry have 
been secondary considerations. One after the other 
benzene (benzol), anthracene and naphthalene 
became the fons et origo of prospective wealth to 
be extracted from coal-tar, phenol, cresol, &c., coming 
along with them. Naphthalene hung back for a long 
time, as it offered difficulties on account of the many 
isomeric compounds which gave science a chance. 

The literature relating to these three hydrocarbons 

and their derivatives grew to appalling dimensions, 

and that raises the question whether the appearance 
of the book under review is a sign of exhaustion of the 
possibilities of the better-known hydrocarbons. 

Probably it is within the limits of the comparatively 

few and simple methods of organic synthesis in use 

even to-day. The discovery of a new method of 
procedure may alter all that, like Sandmeyer’s 
reaction, once upon a time, opened a new field of 





enormous importance and scope. In the meantime, 





piling our knowledge about what have hitherto been 
looked upon as trifles by the way. The bulk of his 
book treats three groups of hydrocarbons, viz., 
acenaphthene, fluorene and phenanthrene,and their still 
higher homologues. All these are characterised by 
carbon rings, combined into treble cyclic complexes 
like anthracene. In the first two there are two hexa- 
cyclic rings and one penta-cyclic one. Phenanthrene 
has three hexa-cyclie nuclei, like anthracene, but 
differently arranged. It is really astounding to see 
what a lot is known about these hydrocarbons to-day, 
when one considers that in most works on organic 
chemistry as late as 1890 they were mentioned with 
next to no comment. 

The chapter on acenaphthene is very interesting on 
account of certain similarities with the chemistry of 
naphthalene, from which the hydrocarbon has been 
synthesised. The proof of the constitution of acenaph 
thene by Bamberger and Philip (1887) is given, proving 
its relationship to naphthalene, which at that time was 
the thing in many laboratories of note. With regar« 
to the chlorine compounds, acenaphthene seems to 
stand to-day, where naphthalene stood then, viz., 
far from all of the possible isomers are known. 
One of the sulphonic acids gives by fusion with alkali 
a hydroxy-compound, which, like the corresponding 
naphthol, gives rise to colouring matters, &ec. &c. 
The analogy of amines, nitro-compounds, &c. &c., 
carries this remarkable similarity further. Quinones 
give vat-dyes like anthraquinone, and evidently the 
whole gamut of research on other cyclic hydrocarbons 
has been run with a fair amount of success. Condensa 
tion products with “ cis-trans” isomers have also 
been studied ; in fact, there is a promise of plenty of 
literature in that line in the future. From a less 
specialised point of view, it is interesting to note that 
acenaphthene combines directly with potassium, and, 
according to one source, with magnesium. There is a 
search going on for all kinds of organo-metallic 
compounds for therapeutical purposes, and there may 
be a chance of finding something useful in this field, 
if other less positive metals could be made to enter 
in combination. 

The chemistry of fluorene and phenanthene is also 
a revelation with regard to the amount of work done 
in comparative silence by the organic chemists. To 
the chemist there is a certain amount of interest in 
seeing the amount of complication, which the com- 
bination of nuclei gives rise to with regard to isomers, 
&c., but it would probably carry us too far to go into 
further details in this short review. The author has 
given a vast amount of subject matter covering the 
physical properties of a great number of compounds, 
as well as pointing out many colouring matters, &c., 
of practical interest. It is a book appealing to the 
research worker by its concise and systematic render 
ing of facts; and is one which may be used with 
advantage in conjunction with Beilstein and probably 
even amplify that indispensable, never-ended com- 
pilation. Thirty years ago the appearance of such a 
book in English as an original would have been a 
phenomenon, to say nothing of the publisher's hazards. 
Industrial organic synthesis has since then become a 
serious business in this country, and to-day the 
number of chemists engaged in organic research has 
reached or passed the thousand, and the number is 
growing. Noresearch chemist can afford to be without 
access to accurate knowledge of the most out-of-the- 
way substances. Even the physical chemist may find 
something of interest. The reviewer noticed, for 
instance, -in the end of the book that the crystals of 
the hydrocarbon benzerythrene become electrified 
on heating, thus adding another to a fairly small class 
of substances. Such little things make these descrip- 
tions of, comparatively speaking, rare substances, of 
a potential value which it is not easy to estimate. 

The author is one of the pioneers of the English 
literature of this kind, and deserves every credit for 
the persistently objective style and strict adherence 
to the usual order of arranging the derivatives of the 
various hydrocarbons which makes it easy to find 
such information as is wanted. Both he and the 
publishers are to be congratulated on producing such 
an excellent and well-printed book at the low price 
given. 


SHORT NOTICES. 


Munro and Jamieson’s Pocket Book of Electrical Rules 
and Tables. London: Charles Griffin and Co., Ltd. Price 
18s.—The twenty-second edition of this well-known hand - 
book contains a considerable amount of new matter on 
various branches of electrical engineering, such as sub- 
marine cables, automatic telephony, balancers, improve- 
ment of power factor, telephonic transmission, electron 
tubes used as relays, transformer engineering, wireless 
telegraphy and telephony, dynamos and magnetic measure- 
ments, &c. Articles have been contributed by various 
well-known engineers, specialising in different branches of 
electrical work. Professor C. L. Fortescue, for example, 
has written a long chapter on ‘“‘ Wireless Telegraphy and 
Telephony,” while Mr. Thomas Carter is responsible for the 
sections on balancers and the improvement of power factor. 
In all, seventeen eminent specialists have contributed 
articles, including Dr. Alexander Russell, Mr. R. Apple- 
yard, and Dr. 8. Parker Smith. Dr. Alexander Russell 
and Dr. W. E. Sumpner have provided some very useful 
material on transformers and, taken as a whole, the book 
is well up to the usual standard. 
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Rural Electrification. 


WHILE some engineers are far from enthusiastic 
about rural electrification, and do not believe that 
the supply of electricity to farms is likely to be a very 
remunerative business, others maintain that rural 
electrification will ultimately prove a boon to supply 
undertakings. Af present very few British engineers 
of rural electrification experience, and 


can boast 














FIG. 1- LINE 


WITH 3-CORE CABLE) 


CONNECTION, 
much of what is said and written in favour of it is 
based on work carried out abroad, although in some 
parts of Great Britain a certain amount of progress 
has been made. 

One of the most successful engineers in this par- 
ticular field appears to be Mr. J. 8. Thomson, 
manager of the Fife Electric Power Company. This 
company has at present about 150 miles of E.H.T. 
overhead lines and cables, which are tapped at no 























company. Not only are farmers and others in the 
locality prepared to face the expense of wiring their 
premises and equipping them with motors, &c., but 
they are also often willing to spend money on equip- 
ment for giving the supply. In the case of farms and 
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FIG. 3 TRANSFORMER PILLAR WITH ISOLATING 


other isolated buildings, within the vicinity of the 
E.H.T. lines and cables, the consumer provides a 
brick pillar close to the company’s line or cable, and 
also the necessary transformer and the low-pressure 
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FIG. 2- TRANSFORMER PILLAR 


fewer than 155 points for the purpose of giving supplies, 
and consequently there is approximately one trans- 
forming point for every mile of cable and line. 
Farmers in the area covered by the Fife Electric 
Power Company’s overhead lines and cables appear 
to be quite eager to use electricity, and the agri- 
cultural load is an appreciable asset to the supply 
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line or cable between the transformer pillar and the 
premises. Part of the company’s distribution system 
works at a pressure of 3000 volts, but for the most part 
the system is operated at 6600 and 12,000 volts. 
For small supplies a cheap form of brick transformer 
pillar is generally provided, as shown in the drawings, 
Figs. 2 and 3. It is constructed of 9in brickwork, 





with cement rough-cast on the outside, the roof 
being composed of reinforced concrete about 6in. 
thick. In certain cases an ornamental roof is 
provided. The sizes of the pillar are shown on the 
drawings, Figs. 2 and 3, the cost being £18 and £23 
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tively. 

In order to make the connection with an overhead 
line, a set of three-pole isolating switches is mounted 
at the top of the pole and one side of these switches 
is connected with the overhead wires, whilst the other 
side is either connected to a three-core cable dividing 
box or to three single-cable pole dividing boxes, 
the connection to the pillar with either three-core 
paper-insulated tead-covered and armoured cable or 


kilowatt transformer pillars respec- 














FIG. 4-25 kV.A. TRANSFORMER 


PILLAR 


with three single-core similar cables depending on the 
type of pole box used. The three-core cable cdnnection 
is shown in Fig. 1, which illustrates the arrangements 
at Cardenbarns Farm, whilst the three single-core 
cable connection at Easter Balbegie Farm is shown 
in Fig. 4. At the latter place asheet iron transformer 
pillar was employed. It, however, has now been 
given up in favour of the brickwork pillar. In both 
cases the capacity of the three-phase transformer is 
25 kVA, and the supply pressure on the overhead 
lines is 12,000 volts ; whilst the pressure on the low- 
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FIG. 7-PILLAR WITH ISOLATING SWITCHES 








FIG. 812,000 TO 440/250 VOLT TRANSFORMER KIOSK 


three-phase four-wire outgoing supply is 

250. volts.. Outside isolating switches are used 
in both instances. An interesting feature of the 
equipment at the Easter Balbegie Farm is that the 
low-tension supply is conveyed by underground 
cables to the low-tension switch and fuse in a box 
fixed to a tree, which also carries the insulators for the 
low-pressure line, the farm end of which is also fixed 
to a tree, as shown in Fig. 12. 

Reverting to the brick transformer pillars, from the 
cable end box in the pillar the current passes to bare 
copper rod bus-bars, mounted on barrel-type insu- 
lators, and between these bus-bars and the E.H.T. 
transformer terminals there are three Empire fuses, 
as shown in the drawings. These fuses are held in 
position by means of flexible copper braid, and the 
connections to the bus-bars are capable of being made 
at any point on the bus-bars to suit the transformer 
E.H.T. terminals. Where the high-tension supply is 
brought in by means of an underground cable, the 
isolating switches have to be placed inside the pillar, 
as shown in the drawing, Fig. 3. These isolating 
switches are protected by means of expanded metal 
sereens and are fitted with operating rods, as shown 
in Fig. 11, the operating rods being efficiently con- 
nected to earth. The illustrations, Figs. 5, 6 and 7, 
show the application of these brick pillars to farm 
work. 

When the supply is taken from an underground 
cable a tapping is taken from the cable into the trans- 
former pillar or the main cable is looped into the 
pillar, the latter being the more usual arrangement. 
As isolating switches can only be safely operated 
after the cable has been made dead, they are not | 


tension 


440 /250 


provided except at certain points where an oil-break 
switch is also installed. 





FIG. 9-75 kV.A. TRANSFORMER KIOSK 


The bus-bars are in short sections, and it is a simple 
matter to remove a length for the purpose of sec- 
tioning the cable for test purposes. In the case 
of branch lines or cables of, say, 0-0225 square 
inch section, it is considered that sufficient pro- 
tection can be provided by oil switches or fuses at 
the points where they are tapped off the main cable. 
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FIG. 11- ISOLATING 


The transformers are directly connected to the branch 
cables without any further protection, and the trans- 
former then becomes part of the cable or line. Fuses 
are provided on the low-pressure side to control the 
outgoing low-tension cables. 

Transformer kiosks of the type shown in Fig. 13 are 
also employed, This illustration shows a wayside 





FIG. 10-75 kV.A. TRANSFORMER KIOSK 


transformer kiosk installed in a school playground, 
the incoming 3000-volt supply being brought to the 
transformer by means of an underground cable. 
The outgoing three-phase four-wire supply gives 
440/250 volts. The cost of the complete equipment is 
} £88. A larger kiosk of this type equipped with a 
| 75-kW, 12,000-volt transformer, is shown in Fig. 8. 
Another view, with the kiosk opened, is given in 
Fig. 9, whilst Fig. 10 shows the cover of the low- 
tension fuse box removed. In order to avoid having 
to alter the E.H.T. and L.T. cable box connections 
| in the event of it being necessary to install a trans 
former of different capacity, a standard transformer 
| tank, for all capacities up to 75 kW., is employed 
If it is necessary to change a transformer, the sheet 
iron cover, consisting of a lid and body, can be re 
moved, and the E.H.T. cable and L.T. cable and di» 
tribution boxes can be unfastened without disturh- 
ing the cables in the ground. The transformer can 
then be drawn aside, the spare transformer can be put 
in its place, and the E.H.T. and L.T. cables can be 
connected up in a very short space of time. 

On a slate panel in the low-tension fuse chamber 
three main fuse plugs are mounted, and there is also 
a street lighting fuse plug and a neutral link. In order 
to facilitate the examination or renewal of a main fuse 
without interruption of the supply, each fuse plug 
is provided with a spare set of contacts, connected 
in parallel with the contacts which normally grip the 

| fuse, so that, with the aid of a spare fuse plug, the 
| working fuses can be inspected and renewed without 
breaking the circuit. If necessary, the spare fuse 
| plug can also be used for connecting an ammeter in 
the circuit, for the purpose of measuring the load on 
the transformer and for ascertaining whether the load 
on the various phases is properly balanced. The 



































Dec. 30, 1927 THE ENGINEER 745 
three main fuses—-one per phase—are connected to | the habit of damaging or stealing any signal fittings, rods, | crank pin, as shown in the simplified diagram, Fig. 4, 


the three main cores of the five-core outgoing L.T. 
cable, whilst the neutral link is connected to the fourth 


ore and the fourth fuse to the street lighting core of 


the cable. This fourth or street lighting fuse plug, 
with its auxiliary contacts, is arranged so that it can 














FIG. 12--FARM END OF L.T. LINE 


be connected to any of the three phases of the trans- | 


former in order to allow the village street lighting to 
bs changed from one phase to another, so as to facili 
tate balancing the phases. After the E.H.T. dis 
tributor has been made dead, a transformer may 
readily be disconnected from the cable by removing a 
hand hole cover in the top of the transformer tank, 
and by moving three single-pole links in the tank to 





within reach of their ability to destroy or remove. Apart 
from such wilful damage, the railway engineer in China is 
faced with the fact that his unfenced lines are used as 
highways by pedestrians, and that, as a consequence, ground 
fittings are open to a considerable rheasure of accidental 
damage. Various ways of surmounting these troubles have 
been tried. On one railway, the Kin-Han, the signal posts 
were enclosed in a species of stockade and the operating 
wires were run on poles at a height of 15ft. above the 
ground. This method was found expensive, and was un- 
satisfactory for other reasons. 

The problem which Mr. Williams set himself to solve 
was governed by the fact that no power, other than 
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FIGS. 1 AND 2 


any description, and to do so without using anything other 
than the existing telegraph poles to carry the connections 
between the signal-boxes and the signals. At the same 
time it was most desirable that the dimensions of the 
wayside signal levers should be made as small as possible, 
in order that they could be placed within the station 
buildings under lock and key. To make the system effec- 
tive against trespassers, it was realised that it would be 
necessary to cut off the lower portions of the signal post 
ladders and to provide the lamp lighter with a ladder 
which he could carry with him to and from the station. 

The apparatus as set to work on the signal posts is 
illustrated in Figs. | and 2. The power required to operate 
the semaphore is derived from a weight A suspended by a 








FIG. 13-50 kV.A. WAYSIDE TRANSFORMER KIOSK 


the off position. A 75-kW unit, complete with E.H.T. 
and low-tension cable boxes costs £168. 

The revenue derived from farms in the Fife Elec- | 
tric Power Company's area of supply is quite appre- 
ciable, the sums collected during a year from five 
farms taken at random being £73 16s. 7d., £35 6s. 3d., 
£29 17s. 4d., £26 4s. 7d., and £26 4s. 7d. The average 
revenue from some sixty farms is £32 per annum per 
farm. 


| 
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A New Method of Operating 
Semaphore Signals. 


ALTHUUGH the system of operating semaphore signals 
which we are about to describe had its origin in very 
unusual circumstances—it was invented to meet and 
defeat the predatory habits of Chinese bandits—it should, 
we think, prove interesting and useful under a variety of 
normal conditions which will readily suggest themselves 
to railway signal engineers. The system is the invention 
of Mr. J. H. Williams, chief engineer of the Canton- 
Hankow Railway. Our readers will, no doubt, recall the 
description of another of Mr. Williams’ inventions, an 
automatic surveying and profiling machine, which appeared 
in our issue of November 4th. 

For many years Central China has been overrun by 
bandits and undisciplined soldiery, who have developed 
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vires, pulleys or other railway equipment which come | 


works in a slot in a frame E, which can rise and fall in « 
fixed guide frame F, the upward and downward movement 
of E being limited by the stops G G. The rising and falling 
frame E is joined by a connecting-rod to the semaphore. 
With the weight hanging, as shown in Fig. 1, it is clear 
that if it is allowed to fall it will cause the crank pin D 
to rotate in an anti-clockwise direction. The frame EK 
would therefore be reciprocated vertically and the sema- 
phore would rise and fall rythmically until the driving 
weight reached the limit of its descent. Means are pro- 
vided to bring this rising and falling motion under control. 
These means are such that when certain electro-magnets 
are energised, the frame E is caused to make a complete 
movement in one direction and to stay in the position 




















WEIGHT - OPERATED ELECTRICALLY -CONTROLLED SEMAPHORE 


manual, was available for the operation of the signals. ; reached, thereby lowering the semaphore and keeping it 
Faced with this restriction, he had to devise a means of | lowered. 
operating the signals without relying on groundwork of | 


When the magnets are energised a second time 
the frame E makes a complete movement in the reverse 
direction, thereby raising the semaphore and keeping it 
raised. The flow of current in the magnet coils is in the 
one direction for the two movements. 

From Fig. 4 it will be gathered that the slot in which the 
crank pin D moves is not part of the frame E, as we have 
suggested above, but is really formed in an inner frame H 
which is capable of sliding vertically within the frame E. 
The motion of the frame H is communicated to the frame 


| E by the pressure of the lug J against the short arm of a 


cranked lever K pivoted to the frame E. When, therefore, 


| the crank pin rises from the position shown, the two slides 
| will move upwards as if they were one, until the motion is 


stopped by the pin G striking the frame F. 
The slide E is now at the top of its stroke and the sema- 
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FIG. 3—THE WILLIAMS SEMAPHORE OPERATING MECHANISM 


| rope from adrum B. Each time the semaphore is operated, 


the weight falls through a small height and at intervals 
it has to be re-wound. In the particular case illustrated, 
one winding was sufficient to last for seven days on a line 
over which six trains passed per day. No doubt in normal 
conditions, in which the lowest position reached by the 
weight would not be determined by the plundering pro- 
pensities of the local population, the period between re- 
windings might be prolonged. The re-winding is performed, 
in the instance illustrated, by hand, but, as Mr. Williams 
fully realises, it might be accomplished from a distance 
by the use of electricity or compressed air or by hydraulic 
power. Alternatively, it might be effected continuously 
by means of a treadle worked by the passing trains. 

The drum B, Fig. 3, is geared to a shaft C, at the end 
of which there is an arm carrying a crank pin D. This 


When 


* clear 
the semaphore has to be raised, a switch at the station or 
signal-box is closed, and an electro-magnet—+see Fig. 3- 

lying in line with the lever K is momentarily energised 
This magnet is carried on an extension of the movable 
frame E and operates an armature L, which forms a catch 


phore is in the fully lowered, or position. 


for the end of the lever K. When the magnet is energised, 
the lever K is unlatched and a spring behind it causes its 
long arm to fall and its short arm to move clear of the 
lug J. 

The diameter of the circle in which the crank pin D 
moves is greater than the movement permitted to the 
frame E by the stops G. Were the two exactly the same, 
the crank pin would be at the centre of its slot when the 
frame E was at the top of its stroke, and there would be 
nothing to prevent the crank pin continuing beyond that 
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point under the driving force of the weight. As things 


other one will be held from escaping by the pin Q or P, 


are, the crank pin stops at some point to the right of the | and will be re-latched immediately the circuit is opened. 


mid position, and holds the semaphore lowered so long as 
the lever K is latched up. 
When this lever is unlatched by the energisation of 


It will be gathered that the action of this escapement 
mechanism can be controlled from the station or signal-box 
by means of a single conductor, and that the repeated 


the magnet, the crank pin can rise to the highest point of closing and opening of a single switch in the circuit alter- 


its circle, carrying the frame H with it. During this short 
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FIG. 4-DIAGRAM OF ESCAPEMENT 


period, the frame H is free to slide relatively to the frame 
E, because the lever K is no longer effective. The crank, 
continuing its rotation past the highest point of its circle, 
now causes the frame H to descend. During the descent 
a second lug M bears against the short arm of a second lever 
N, which for the moment is in the latched position and not 
unlatched, as shown. The two frames H and E, therefore, 
descend as one, and come to rest when the lower stop G 





EnGeveca™ 


FIG. 5 MECHANICAL METHOD 


strikes the fixed frame. The semaphore is now in the 
raised or “danger” position, and farther rotation of the 
crank pin is stopped because, as before, it comes to rest 
short of the mid point of its slot. 

During the descent of the two frames the long arm of the 
lever K bears against a stop P on the fixed frame F, with 
the result that its end moves upwards until it becomes 
relatched on the catch L. 

The lever N is latched by a catch R, which is operated by 
a second electro-magnet in series with the first.: When it 
is unlatched, it allows the crank pin to resume its rotation, 
with the result that the two frames H E are moved upwards 
and the semaphore is once again set to “ clear.’’ During the 
upward movement the lever N is re-latched, through the 
agency of a second pin Q on the fixed frame F. 

The two electro-magnets are, as we have just said, 
connected in series. Consequently, each time the electric 
circuit is momentarily completed both are energised. 
Both the levers K N are therefore unlatched simultane- 
ously each time the magnets are energised. Only one of 
them, however, will escape from its catch L or R. The 


nately raises and lowers the semaphore. 

If the signalling has to be performed without the aid of 
electricity, the mechanical system illustrated in Fig. 5 
is adopted. The two catches K N are joined by chains to 
the end of a bar S set in line with the mid position of the 
sliding frames. The lengths of the chains are such that 
when the frames are in one or other of their extreme 
positions, one or other of the chains is taut and the other 
slack. A pull exerted on the bar 8 will be transmitted 
through the taut chain, with the result that the semaphore 
will be moved to the “ danger *’ or the “ clear "’ position, 
according as to whether it was formerly at clear or danger 
respectively. 

The introduction of a mechanical system of operation 
renders it necessary to make provision against the expan- 
sion and contraction of the operating wire with change of 
temperature. To this end the operating wire is attached 
to a ratchet bar T, which is weighted sufficiently to keep the 
wire taut, however it may lengthen or shorten, without com- 
pressing the spring on the bar S. The signal lever pivoted 
at U is joined by a link to a lever pivoted at V. At its 
end this lever is provided with a pawl W, which engages 
with the ratchet bar T. When the signal lever is moved 
over in either direction, the lever V is depressed and then 
raised, its rising being assisted by the spring beneath it. 
During the falling portion of its movement, its pawl W 
forces the ratchet bar down. During the succeeding rising 
period the ratchet bar follows the upward movement of 
the pawl by virtue of the compression in the spring on the 
bar S. When the connecting wire expands, the ratchet 
bar moves past the pawl without disturbing the operative 
engagement. When the wire contracts the pawl rises 
with the ratchet bar until it is disengaged and allowed to 
tall through the space of one tooth by the action of a fixed 
stop X. By these means automatic compensation is made 
for changes in the length of the connecting wire. 

Certain possibilities exist of this machanical arrange- 
ment being mishandled. To obviate their effect, electrical 
contacts are provided at Y and Z, whereby the position of 
the semaphore is indicated by means of red and green 
lights in the signal-box. 

In the electrical system of operation, similar contacts 
and lights are provided, but they would appear to be less 
necessary by virtue of the provisions made against the 
mishandling of the apparatus. The switch whereby the 
momentary current is caused to flow through the electro- 
magnets, is centrolled by a lever one movement of which, 
in either direction, first makes and then breaks the circuit. 
In addition, once the lever has been moved to switch on 
the current, it cannot be moved back again until the first 
stroke has been completed. The first of these features is 
reproduced in the mechanical arrangement, as represented 
in Fig. 5, but there is nothing to prevent the lever being 
pushed half over and then returned. The effect of such 
incomplete working would be to reverse the indication of 
the semaphore corresponding with the position of the 
signal-box lever. The true position of the semaphore 
would, however, continue to be exhibited by the pilot 
lights. 

In addition to the pilot lights, miniature signals repeat 
the position of the main semaphore to the signalman. 
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OF OPERATING ESCAPEMENT 


The whole of the control equipment is enclosed in a box 
which can be locked up. In the lid of the box is a switch 
governing the current supplying the pilot lights. The 
arrangement is such that when the lid is opened to operate 
the semaphore, the pilot light switch is closed automatically 
and when the lid is closed the switch is opened. 








It is reported that a party of railway officials and others 
has recently visited Stranraer with a view to investigating 
the possibilities of building a deep-water pier at Kirkcolm 
on Loch Ryan, whegeat Atlantic Liners may call to embark 
or disembark pasSengers, mails, and possibly cargo. It is 
not stated what steamers are to be affected by this interest- 
ing innovation, but presumably they are those centred on 
Glasgow, as that city can be reached in two hours from 
Stranraer and Carlisle in three hours, so that there might 
be many advantages for Scotland and the North of England 
in the scheme. 








South African Engineering Notes, 


Two-class Railway Omnibuses. 


A NEw type of railway omnibus, specially con 
structed for service in the country districts, was tested i), 
Cape Town recently. Two of these vehicles were built at th 
Salt River Railway Works, and will ply between Klave: 
and Calvinia, a distance of 92 miles. As deep ruts, sand, 
patches and large stones are some of the obstructions o: 
country roads, the omnibuses have been designed for roug), 
duty. The six massive wheels have patented “ plastic 
hubs, which are fitted to separate axle systems linked to 
double set of springs. On running over obstructions th: 
wheels bend sideways or lift upwards and pass on withou' 
the occupants really knowing that any unusual movement 
or jolting has taken place. These vehicles will be the first 
omnibuses to have separate first and third-class compart 
ments. Seating for ten first-class passengers is provided 
in the front portion. The major part of the accommodation 
is given to the third-class. Upholstered bench seats skirt 
ing the sides of the omnibus will hold about thirty peopk 
Thé central space will be utilised for baggage and produce 
Extra baggage carriers have been built under the bod) 
of the omnibus. Wire-mesh windows afford ventilation 
to the third-class compartment. These windows ar 
provided with canvas blinds. The engi.es are of 
Thornycroft’s make and of 36 horse-power. A large petro! 
tank occupies a position in front of the steering wheel. 


Nine Months’ Mineral Production. 

The September statistics recently issued by th: 
Department of Mines and Industries shows that the value 
of the minerals produced during the first three-quarters 
of the present year had reached a total of £45,961,363, 
an increase, as compared with the total for the correspon 
ing period of last year, of £2,932,181. Gold accounts 
for only £624,016 of this increase, the biggest increase 
being in diamonds, which, in the nine months, reached a 
total value of £9,615,390, an advance on the production 
of the corresponding period of last year of £2,167,762. 
Other increases are shown in platinum, copper, and the 
miscellaneous category, while decreases are shown in 
coal, silver, osmiridium and tin. The totals for the first 
three quarters of the present year were as follows :—Gold, 
£32,187,362; silver, £88,628; osmiridium, £41,896 ; 
platinum, £118,389; diamonds, £9,615,390; coal, 
£2,881,709; copper, £410,071; tin, £258,064; other 
minerals, £259,853. On the large gold mines there were 
employed during September an average of 197,344 coloured 
persons and 21,613 whites. On the diamond mines there 
were employed 17,135 coloured men and 3013 whites. 
On the alluvial diggings the number of whites dropped 
from 14,770 in August to 7889 in September. 


Excessive Engine Repairs. 

Complaints concerning the excessive repairs 
required by American engines, as compared with British, 
have been persistent for years past in the Union workshops, 
and apparently there is as much ground for them to-day 
as ever, if not more. About two years ago several American 
engines of the ‘* Mountain ”’ and “ Pacific * class were put 
on the main line passenger traffic by way of experiment, 
and wonderful tales of their prowess were told by those 
responsible for ordering them. Heavier than any engines 
previously in service, one of them was stated to be able 
to bring a passenger train from, Johannesburg to Cape 
Town, 956 miles, without being changed, and that was 
done on at least one occasion. It was then stated that 
such a result had never been achieved before, and that 
the time was also less than any previous record. That, 
however, was proved to be incorrect, as British engines, 
of Class “ 15 C,” had accomplished the same feat on several 
occasions, when necessity demanded it, and in better 
running time, but no one had thought of advertising the 
fact. Since then others of these American engines have 
been purchased and their running, and especially their 
visits to the workshops, have been kept under observation. 
On November Ist the writer visited the Salt River Railway 
workshops and found two of the “ Big Ben's” as they 
have been christened, in the repair shop, and no less than 
six others in the yard waiting their turn to come in. One 
engine, upon which extensive repairs were being started, 
was only put on the road in July, 1926. During the first 
year of service of the type on the main line two came in 
with broken castings, and one shortly after twelve months’ 
running. Lt was stated in the repairing shop that com- 
pared with the British engines of the “15 CC” class, the 
American engines cost twice as much in repairs, to say 
nothing of the time lost in the shops. 


A Congress of Commerce. 


The Congress of the Federated Chambers of 
Commerce of the British Empire was opened at Cape Town 
on October 4th and closed on October 7th. On October 
10th the delegates left by special trains for a tour of the 
Union of South Africa and Rhodesia, which came to an 
end on November 4th. The delegates from overseas 
numbered over a hundred, and about forty ladies accom- 
panied them. The most prominent men among them were 
Lord Kylsant, who is president of the Federation; Sir 
Edward Davson, Chairman of the Executive Committee ; 
Sir Arthur Shirley Benn, Deputy Chairman; Sir James 
Martin, President, London Chamber of Commerce; Sir 
Park Goff, Sir Sydney Humphries, Sir Frederick G. Rice, 
and Colonel H. C. Woodcock. The Congress dealt with a 
large number of resolutions submitted by various Chambers 
of Commerce, and passed resolutions affirming its opinion 
that the restoration of penny postage at the earliest oppor- 
tunity would be of material benefit ; that quicker transit 
between Great Britain and the Dominions and Colonies 
was desirous for promoting inter-Imperial trade and com- 
munications generally ; and that all the self-governing 
Dominions of the British Empire should contribute 
equitably and proportionately for the national naval 
defence. Resolutions in favour of Imperial preference, 
the development of inter-Imperial trade and many others 
of lesser importance were also submitted. 
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A New Form of Compressed Air 
Meter.* 
By E. J. LASCHINGER. 


For the last twenty years or so the author has been 
particularly interested in the subject of the measurement 
of flow of compressed air. 

This problem seems to be quite simple, but I am sure 
that those who have studied the subject and who have 
experimented or have had practical experience with air 
meters will agree that the accurate measurement of com- 
pressed air is difficult—more difficult than measurement 
of liquids, such as water—and we have all had our expe- 
riences with regard to water meters. 

Fortunately, scientific experimenters have given us a 
fairly accurate knowledge of the laws governing the 


behaviour and physical constants of compressible fluids, | 


upon which we can base fairly accurate deductions and, 
in the mind’s eye, visualise and measure invisible sub- 
stances such as air. 

The measurement of compressed air and the latent 
power it possesses is a very important matter from the 
practical and commercial standpoint, in view of the 
amount of power thus used, especially in mining operations, 
and its cost, which is high when compared with electric 
power for example. 

On the mines of the Rand there must be about 300,000 
H.P. of air compressing machinery installed and at work. 

Owing to its generally harmless nature, air power is 
more wasted than any other kind, and, owing to its invisi- 
bility and to absence of noxious or dangerous effects, such 
as those of leakage of gas or electricity, it is difficult to 
discover or trace; or, if wastage is known to exist, it is 
generally neglected or left for a more convenient season 
to be rectified. 

The various types of meters well known to the author 
may be briefly indicated as follows : 


1. The theoretically simple method of filling a vessel 


DEFLECTING SHIELD TYPE 

















ture is entirely wasted, so that the operation of a meter is a 
| source of constant cost. This may seem small, but a little 
| calculation will show that this is not so in the case of 

large meters. 

The problem presented itself to the author of obtaining 
a meter that would be suitable more especially for regular 

| use underground, and after inquiries for meters from many 
manufacturers and after purchasing a number of different 
types and testing them, none was found suitable, and the 
only thing to be done was to design and make one. After 
considering all of the methods of measurement, the author, 

in conjunction with Messrs. W. H. G. Furnivaal and D. B. 
| Maclaren, of the Rand Mines Air Testing Department, 

came to the conclusion that an air meter combining the 

two strong points of the gate and orifice types would be 
the best for the practical and commercial metering of com- 
pressed air—in effect the movement of a gate controlling 

a differential orifice in such a manner that the delicacy of 
| movement of the gate at low flows should be combined 
with the relative accuracy of the orifice at high flows. In 
order to get a positive and reliable action it was realised 
| that mechanical devices such as springs should be elimi- 

nated, and that the weight of the gate itself should be the 

controlling factor. 

Numerous experiments were carried out on diflerent 
designs and a meter was evolved which so far as essential 
parts is concerned is very simple. 

The theory of the meter, which establishes the relation 
of the various factors, was to make equal angular move- 
ments correspond to equal increments of flow and may now 
be elaborated. 

In Figs. 1 and 2 is illustrated what we shall call the 


shield type, the size of the orifice being dependent upon | 


the distance between the trailing edge of the gate and the 
curved shield. 


F.M.L. 


Symbols used for shield plate type. 


THEORY OF Flow RECORDER. 


(See Figs. 1 and 2.) 
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SLOTTED SHIELD TYPE 
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“THe Enciweee” FIG. 3 
of known capacity with air and discharging it. This 


method is of value for test purposes, but not for com 
mercial use if the air power is required to do work. 

2. Displacement meters of the piston type. These 
generally waste power and give a lot of trouble in practical 
operation. 

3. Displacement meters of the oscillating 
These have too much leakage or else stick. 

4. Measurement by fixed orifices either of the venturi, 
formed or sharp-edged type. These are not accurate at low 
flows, because the flow varies as the square root of the 
pressure difference and they have, therefore, an awkward 
flow seale , 


dise type. 


Pitot tube measurements. 
as in 4. 

6. Inferential meters the vane or turbine type. 
These are unreliable due to variation in frictional resistance. 

7. Measurement by differential orifice such as a disc 
or other form of obstruction of fixed weight floating ver- 
tically in a conical tube. 

8. A piston of fixed weight moving up a cylinder and 
progressively uncovering small orifices in the walls of the 
cylinder. These give trouble in sticking, due to grit. 

9. Meters of the gate type actuated by springs. 

10. Meters of the weighted door type. In this type as 
heretofore constructed, the law of the relationship of gate 
movement to flow of air is complicated, and as generally 
constructed it is unreliable at or near its maximum capa 
city, and the percentage of error is greatest at the points 
where error represents the greatest amount in 
passing through. 

_ 11. Measurement by means of heating the air passing, 
?.¢., by passing electrical current through a rheostat fixed 
in @ pipe and measuring the flow by difference in tem- 
perature between the inlet and outlet end. It may be 
remarked here that temperature or heat measurements are 
amongst the most elusive and difficult things to do with 
accuracy. It must also be pointed out that the heat 
(produced electrically) which causes the rise in tempera- 


5. The same remarks apply 


of 


power 


_ * Paper presented at the Empire Mining and Metallurgical 
Congress, Vancouver, B.C., September 14th, 1927. 


a angle of swing of gate in degrees. 
B = angle of lead. 
y a +f. 
SECTION AT ORIFICE 
ial 
SCALE imCNES 
FIG. 2 
DEVELOPED SURFACE 
OF SLOT 
. z 
SCALE wmones 4"METER 
FIG. 4 
Swam Sc 
a area of orifice, square inches Bb 
b uniform width of gate in inches. 
c coefficient of discharge. 
q acceleration of gravity, ft. sec. sec. 33° 1. 
h = difference of pressure, front and back of gate, 
Ib. per sq. in. Pr Ps- 
Py pressure in front of gate, Ib. sq. in. 
P, = pressure behind gate, Ib. sq. in. 
\ area of gate exposed to differential pressure, 
sq. in. 
B span of orifice, inches. 
D distance, centre of pivot to middle of area A, in 
inches. 
E depth of gate exposed to differential pressure, 
inches 
L distance centre of pivot to centre of gravity of 
gate. 
Q air flowing, lb. per sec. 
R gas constant 53°46 average for Rand con 
ditions. 
T temperature (absolute) 461 deg. Fah. 
Ww weight of gate, Ib. 
From the theory of flow of air through an orifice we 
have : 


, Q=ec \/ “9 VV 4 M6 h 


R 
From the theory of balance of couples 
AAD W L sin y (2) 
Therefore 
| WL / 
V/ h = A/ Ap ‘im? (3) 
Combining (1) and (3) : 
2gW 
Q=daec ag J sin y (4) 
Let K /2gWLp, (5) 
RADT 
Then a Q (6) 


eK V sin » 


Now, from the condition that the angle of movement 


| of the gate shall be proportionate to the rate of flow, 
Ja. (7) 
in which J is a constant determined 


by allocating 


to a 
certain maximum flow a maximum movement, t.e., 

max. 

gat (8) 
a max. 

Combining equations (6) and (7), 
Ja 
a: (9) 


eK ¥v sin 


y 
/ 


Therefore B, the span of the orifice for any particular anglo 
of movement of the gate, is 


B 


, Ja (10) 
bcK ¥ sin ? 

From this equation (10 the dimensions of the opening 
are determined, as all the factors on the right-hand side of 
the equation are known for any particular case, except the 
coefficient, c, which is fairly constant and may be assumed 
at, say,c = 0.8. It can, however, be determined exactly 
only by experiment. It is known to increase slightly with 
an increase in the area a. 

In Figs. 1 and 2 is represented a scale drawing of a 
4in. meter as constructed for a maximum flow of 100 Ib. 
air per minute (1600 c.f.) at an initial pressure of 90 Ib. per 
square inch gauge for Rand conditions—mean temperature 
70 deg. Fah. and maximum movement of the gate of 70 deg. 
of arc. The gate weighs 8°34 lb. and the angle of lead () is 
13 deg. maximum drop of pressure across orifice 0° 387 Ib. 
| per square inch, or 10°7in. of water and a differential 
| pressure 2.43in. of water to open the gate at minimum 
flow. 

The other form of gate and differential orifice is illus- 
trated in Figs. 3 and 4, which we call the slotted plate 
type. The shield is circular in shape, conforming to the 
movement of the trailing edge of the gate, the air passing 
through a formed slot. 

The theory governing the size of the slot is given as 
follows : 





Symbols used in theory of slotted plate gate meter 
these are the same as in the former case, except that we 
introduce the symbols 
F = distance from centre of pivot to edge of gate, inches. 

aN width of slot at any particular angle of opening. 
| In this case, however, the measurement of angles (so 
far as the mathematics are concerned) is in terms of arc to 
radius unity. 

We have again : 


1 Q (6) 
« - ’ 
eK \ sin 
| and also Q J,a (il) 
Therefore 
| J,a 
1 (9 
a =<—s (12) 
eK y sin 
Differentiating, we have : 
J a 
1 ‘ 
da _d (13) 
cK \ sin 
From the forms 
r yda vrdy 
d , (14) 
y y? 
and 
dua 
‘Ny » (15) 
= Ny 
we obtaim 
J 
1 » _j 
da = (2Zda acotydy») (16) 
2cK Ww sin 
| SINCE > (a B) and £ is constant 
d ? da (17) 
From Fig. 4 we see that 
a /Aa d ¥ a,sothatda AFda (18) 
Combining equations (16), 17), and (18) we obtain 
J 
“1 leo ‘ ' ‘ 
_ 2 z cot (19) 
4 2cFK \‘sin y | J 


Converting, so that a is expressed in degrees instead of 
radians for convenience in using ordinary trigonometrical 
tables, we have 


J 


o ! ! 7 \ 
d Ee = 2 “ot 3 20 
7 2eF K vain » | 9 2 7 G™ 
Is) Q max 
iJ (21) 
— 7 a max. 
and as before 
» 
K =-@ WwW L Mi (5) 
RADT 


| 


| 
| 
| 


Fig. 4 gives the theoretical shape of a slot in «a 4in 
meter for the same conditions as the shield plate meter 
Fig. 1. 

The coefficient of discharge in this case is about 0°63, 
but also varies slightly. 


It will be seen that when a 0 
J, 
4 7. (22) 
eF K y sin p 
and when 90 deg. 
a J, (23) 
ae cFK ne 


The meters designed on the above principles were 


| intended primarily as distribution meters for the mines of 








the Central Mining -Rand Mines group of the Witwaters 
rand goldfields, in order to assess distribution of air tu 


various services or sections of the mines under that 
administration. 

The desiderata in the type of meter required are : 

(1) Reasonable accuracy over the whole range of 
measurement. 


(2) Robust design to withstand rough handling and the 
air concussions due to blasting underground. 

(3) Simplicity and few parts. 

(4) As well as being an indicator of momentary flow it 
must give a graphic flow time record so that a picture of 
the whole day's happenings is available for examination 
and for comparison with the operations or work done by 
the air in the section measured. 

(5) Refiability in continuous operations so that it is not 
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easily choked by air carrying water, oil and a certain 
amount of dust, &c. 

(6) It must not have perishable parts, such as rubber 
or leather, or depend for its operation on floats in mercury, 
oil or water. Devices such as springs are also to be 
avoided. 

(7) It must not be sluggish saad when no air is passing 
should automatically and instantly indicate zero. 

(8) It should require little attention and have a long life 
and give a minimum of trouble; in short, it must be 
dependable. 

After much experimental work, testing and experience 
gained by practical use underground the type preferred is 
of the design shown in Fig. 1. 

The following is a commercial description of the meter 
called the F.M.L. graphic recorder. 

Fig. 5 gives a longitudinal sectional view of the essential 
meter parts in one form of construction. 

In the body of the main casting A a door or gate B of 
substantial weight hangs vertically over the pipe opening. 
Below the lower horizontal lip of the gate is a brass shield 
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FIG 5.—F.M.L. AIR METER 


C fairly close to the lip when the gate is shut, but pro- 
gressively further away as the gate opens further owing 
to increasing flow of air. The result of this arrangement is 
to make the angular movement of the gate correspond to 
the rate of flow so that equal incrembnts of angular move- 
ment of the gate represent exactly equal movements of 
flow over the whole range. 

A pointer attached to the outer end of the spindle of 
the gate would therefore indicate the rate of flow marked 
in equal divisions on a graduated arc. 

In the meter as built, however, the pointer is not rigidly 
connected to the gate spindle, but the movement is trans- 
mitted by an arm to a cam which moves on a separate 
spindle. On the top of the cam is fitted an arm carrying 
a pointer and a pen. The pointer indicates rate of flow 
on an equally divided scale and the pen marks a con- 
tinuous record on a chart which is wrapped round a clock 
drum in the usual way. Attached to the bottom and side 
of the cam is a dampening vane working in oil contained 


| drilling of each machine. 


only one minute. Two drilling machines were at work. 
The heavy horizontal lines represent the time of actual 
It will be noticed that there was 
trouble with one of the drill bits from 9.16 to 9.22 a.m., 
and this is reflected in the graphic record of the recorder, 


| whereas from 9.07 to 9.11 a.m., when both machines were 


working properly, the record gives a fairly smooth line. 
On the Rand Mines air is measured by pounds instead of 
cubic feet. 

The outstanding advantage of the uniform scale of flow 
is that a planimeter may be run over the record and the 
total and the average rate of air consumption over any 
period can be obtained. With distorted scales which are 
common to most recording meters this cannot be done. 

In one mine which has been fully equipped with these 
recorders on all levels and sections (altogether about 
thirty meters of various sizes) the sum total of the readings 
of these meters over a month has agreed to within 2 per 
cent. to 6 per cent. with the air sent underground as 
measured in bulk at the surface. The capacity of the 
compressing plant in this case is 40,000 cubic feet air per 
minute. It is therefore fairly obvious that these meters 
conform to the desiderata enumerated previously. 

It is also to be noted that the path of the air through 
the meter is direct, i.c., it does not cause the air to turn 
round sharp corners as in the case of many meters. One 
effect of this is very little loss of pressure through friction, 
and the other important practical advantage of not being 
sasily fouled or choked. Dirt and small stones, &c., are 
eimply blown through. 

As to reliability and dependability, it may be mentioned 
that several of the first experimental recorders have been 
in constant use underground for two years, and when 
“brought back to the test plant for examination and test 
were found not to have altered, but were simply cleaned up 
and sent back again. 

There are at present about 300 of these meters in use 
in these fields. 

One point to be remembered, however, is that, in the 
Central Mining—Rand Mines group, most of the mines use 
air from the Victoria Falls and Transvaal Power Com- 
pany, which is generated by turbo-compressors and is 
therefore of a non-pulsating flow. The use of these meters 
in places where there are violent pulsations is not to be 
recommended, unless means are introduced for dampening 
down excessive variations. 

This question of measuring air with pulsating flow is 
most difficult. It has been investigated both theoretically 
and experimentally, and quite a number of technical and 
scientific papers have been written within the last few years, 
but so far as the author is aware nothing final has been 
evolved. ‘The practical difficulties have not been over- 
come, although various devices are, and can be, used to 
minimise the effects. 

It is known to those who have 
that there are two kinds of waves, which we may call 
pressure waves and velocity waves; the former travel 
with the velocity of sound and are governed by the same 
law, but the velocity waves, which form a real pulsating 
flow, present the greatest problem and cause very queer 


studied the problem 
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FIG. 6—AUTOGRAPHIC RECORD FROM F.M.L. METER 


in a strong box. This box also protects the outside moving 
mechanism from injury and from being tampered with. 

The chart is easily changed without risk of damage to 
the pointer or pen by removing the clock by unscrewing 
one thumb nut, taking off the used chart, putting on a new 
one and replacing the clock. The size of the chart has been 
standardised at 12in. long by 5in. wide so as to give a 
reasonably sized diagram for inspection. 

The clock, pointer, pen and indicating scale are covered 
by a hinged casing with a glass front. This box can be 
locked up, the meter attendant and some responsible 
official only having the keys. The glass front is provided 
so that the miner or responsible official can at any time 
see how much air is being taken, and the record for a few 
hours previously, and also note the reading of the pressure 
gauge. A small electric light is provided inside the casing. 
\ spherical level is fixed to the top plate of the meter to 
check the true level setting of the instrument. 

The meters are calibrated for a standard pressure and 
temperature, which are the normal for the conditions 
obtaining. A correcting chart is provided to convert any 
other pressure or temperature to the normal basis. These 
corrections are generally small. 


Automatic devices to | 


correct these variations introduce too many complica- | 


tions, having in view the object of the meter. 

The meter indicates to within plus or minus | per cent. 
over a range from full capacity to one-twentieth of full 
load. The meters are designed for a maximum drop of 
1 Ib. per square inch at full load. All parts are of gun- 
metal or brass to minimise corrosion due either to air or 
water. The main body of the casting is tested to 200 Ib. 
per square inch pressure to disclose any defects. 

Fig. 6 is the reproduction of a chart showing a portion 
of a record taken in a mine on a working shift. The clock 
was fixed so that the usual one-hour interval represents 


phenomena, especially in manometer measurements. 

It is known that these effects can be minimised by 
introducing capacities and constrictions in the air trans- 
mission mains by receivers, enlargements, orifices and other 
devices which will absorb the kinetic energy of the waves. 

The author and his colleagues are at present experi- 
menting on certain lines in order to discover some cheap 
and effective method of dampening down, if not eliminating, 
pulsating effects, so that some device can be attached to 
any kind of air meter in order that reliable registration 
may be obtained in all cases. 

A meter operating on the shunt principle has also been 
evolved and is being used with success on three mines on 
the reef for measuring main outputs of compressor 
stations. In such a meter an orifice is inserted in a large 
pipe and a small sensitive recorder on the gate principle 
is inserted in a small pipe connecting the two sides of the 
orifice. 

By establishing the relations between the main flow 
and the shunted flow (similar to the principle upon which 
most electricity meters are built) the small meter diagram 
can be graduated to read the total flow. 

This meter is suitable as a large station meter and the 
cost is very moderate. It also has the advantage, as 
proved by actual trial, of automatically dampening down 
the pulsation effects of the main flow as affecting the shunt 
flow, i.e., the pulsations on the recording mechanism are 
very small compared with the pulsations in the main pipe. 

In conclusion, the author would remark that the 
measurement of compressed air to the various services and 
sections of the mine is a most important item in checking 
waste, and in all cases economies are effec A good 
many mine managers and engineers have had quite a shock 
when the result of air measurements were brought to their 
notice for the first time. It is, however, necessary to keep 





continuous records, not merely taking readings at spas. 
modic intervals. 

Water meters constructed on the same principle have 
been designed, constructed and put into operation and 
have so far given every satisfaction. These meters have 
been equipped with integrating gear in addition to the 
chart record, and are particularly useful as station output 
meters. The charts show the slightest variation in pum) 
output due to variations in periodicity of electric power 
supply. The largest size constructed is for a 16in. main 
with a maximum capacity of 2500 gallons per minute wit} 
a pressure drop of 1 lb. per square inch. This mete: 
measures with accuracy a flow down to 40 gallons pe: 
minute, 








Factors of Safety and Quality of 
Material.* 
H. RIDDLESWORTH, M.Sc., 


Tue introduction of special steels having an elasti: 
limit considerably higher than that for ordinary mild 
steel, affords a reason for a re-examination of two ques 
tions in connection with structural design. 

What do we mean by factor of safety ! Whiat are the 
most desirable strength properties in the materials used 1 

It is not the purpose of this paper to attempt to fix a 
value for the factor of safety, but rather to indicate some 
of the considerations which should govern its magnitude, 
to relate it to the appropriate strength property of the 
material, and to afford some guidance towards a proper 
choice of the materials available. 

A factor of safety—called by the cynic, with some degrec 
of truth, a factor of ignorance—.is, it will be admitted, the 
ratio of the stress at which failure would take place to the 
working stress. But what is failure ? It is not necessarily 
actual fracture, for many a forging and many a casting 
would be condemned were there any permanent distortion 
after it had been tested to twice the working load ; many 
a bridge would be counted a failure did it deflect more than 
a specified fraction of its span under working load, and 
many a machine tool would be an utter failure were there 
any measurable distortion under working conditions. 
Many a bulkhead would fail were the deflection to exceed 
some unknown but comparatively smal! amount sufficient 
to produce leakage. 

There are at least two criteria of failure, namely, actual 
rupture and excessive distortion. Actual rupture is a 
gross thing, and there can be but little doubt about its 
occurrence or otherwise. Excessive distortion is a matter 
of definition, and what may be excessive distortion in one 
case may be negligible in another. In many cases excessive 
distortion may be taken to be one from which the structure 
does not completely recover on removal of the load, whilst 
in other cases an excessive distortion is one which exceeds 
some function of dimensions of the structure. 

It is surely true to say that the forging which just 

the test —ante—has a factor of safety of 2, that the 
bridge which just shows the specified deflection under the 
working load, together with the bulkhead which has been 
stiffened up and supported until it will just hold in water, 
have each a factor of safety equal to unity. 

With ordinary structures of ordinary materials, none 
of these examples would be near failure by actual rupture, 
and all too often we confuse ourselves and others by 
stating, e.g., that the forging has a factor of safety of 
about 5, just because it happens to be stressed to about 
two-fifths of the ultimate stress when under test to 
twice the working load, or that the bridge has a factor 
of safety of about 5 because the induced stress when the 
permitted deflection is obtained is about one-fifth of the 
ultimate. 

Having seen that failure requires some definition, we 
may turn to consider that failure may take place under 
normal working loads, under abnormal loads, or because 
of lack of uniformity or of premature decay in the material 
used. 

It may be said that a factor of safety proper provides 
against the first contingency, and a factor of ignorance 
against the others, but unfortunately in many cases the 
stresses due to working conditions cannot be determined 
with precision, and again we have to call in the aid of the 
factor of ignorance. 

Quite a small factor of safety provides ample security 
against failure under working loads when the stresses can 
be predicted with accuracy, but some sort of evalution 
of probabilities has to be made in an endeavour to provide 
against uncertain working stresses, abnormal loads, 
decay, &c. 

The practice of using a larger factor of safety for gear 
liable to abnormal loads—such as hoisting gear—-than for 
more structural supports, and of using a larger factor of 
safety for timber structures than for steel, show how this 
evaluation has proceeded. 

In past experience factors of safety have been fixed 
with regard to ultimate strength alone, but with the 
advent of new materials it behoves us to examine the 
foundations on which that experience has been built, and 
it may very well be that suitable factors of safety for such 
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materials will only be acquired as the result of much 
Tasie ! 
Mode of failure. 
Type of part. Distortion. 
| Fracture —-— ——_— 
Permanent Dimensions! 
set limit. limit. 
Tension me member .. £ U bs E 
Compression member, short. U Y E 
nd long E Y&E E 
Shear member ee ia | Y N 
Beam .. .. U Li E 





i a Where U = Ultimate stress. 

Y = Elastic limit stress. 

E and N are moduli of elasticity. 
experience and many trials and errors. One fully reported 
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failure would do more to establish a basis than scores of 
structures which do not fail. 


An attempt is made in Table I. to indicate the 
peculiar strength quality or property of the material upon 
which failure depends, for each elementary structural part 
and for each mode of failure, 

If the criterion of failure be rupture, ultimate strength is 
the important property ; if it be distortion, then modulus 
of elasticity and elastic limit stress come in order of im- 
portance. . . . 

In long compression members and in beams where dis- 
tribution of material is of importance, it should be noted 
that a specified distortion limit is not sufficient for deter- 
mination of the required scantlings ; a limit must also be 
set upon the induced stresses, which may be referred to 
either the ultimate or the elastic limit stress. 

The material strength qualities of a number of steels now 
on the market are given in Table IT,, and certain deductions 
drawn therefrom. 


Tasre II. 
High High elastic limit 

Mild tensile steel. 

steel steel. 

ship. Admiralty. Martin. | Service. 
U tons per sq. inch 30 35 32-5 37-3 
Y tons per sq. inch 8 i4 16-5 24-6 
E Ib. per aq. inch 30% 108 = 30 10¢ 1-08 30-3» 108 

30 « 106 


Ultimate and elastic limit stresses vary widely, but the 
modulus of elasticity is practically the same for all. 
Variations of about 4 per cent. occur in samples from the 
same melt. 

In cases where there is merely a dimensional limit to 
the deflection, one quality of material is as good as any 
other. Where there is a permanent set limit, the qualities 
range themselves in order of elastic limit stress, whilst 
for simple rupture they range in order of ultimate stress. 

For many structures it is not known exactly what form 
failure really takes. Consider the case of the structure 
of aship. Are we to anticpate failure by actual fracture 
or by excessive distortion ? Probably the latter, for most 
of the fractures heard of are merely local affairs due 
generally to discontinuities. It appears probable that 
the particular distortion to be guarded against has a 
dimensional limit, so that material with a high value of 
E is desirable, together with an elastic limit high enough 
to avoid permanent set when the permissible distortion has 
been reached. 

Past experience has been based upon a factor of safety 
on the ultimate strength, as if the failure to be guarded 
against were actual fracture, and the practice of allowing 
higher calculated stresses in larger ships indicates, inter 
alia, that the method of stress calculation is not com- 
pletely satisfactory. A dimensional correction appears to 
be called for. 

Any rational consideration of the question of using high 
elastic limit, high tensile, or other steel in ship construc- 
tion involves the solution of the problems of the form of 
failure to be anticipated, and of the factor of ignorance to 
be applied to cover the unknown errors of the method of 
stress or deflection calculation now in use. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Corrcepondent.) 
Christmas Holidays. 

Very little thought has been given to business 
by industrialists in the Midlands this week. Practically 
the whole of the iron and steel and manufacturing works 
in the Midlands and Staffordshire have been idle during the 
whole of this week, though a few mills and foundries started 
at mid-week. The Christmas break has provided a very 
welcome respite in many sections of local industry, and 
next week business will be resumed with better heart. 
The prospects for the heavy industries in this area are 
slowly improving, and the next seven days will be utilised 
chiefly in clearing the deck for the 1928 action. It is 
realised that the fight will be a hard one, but manufacturers 
are determined to leave nothing to chante, and, given 
freedom from black labour clouds and storms, they feel 
convinced they will emerge from the combat with better 
balance sheets than have been produced this year. Most 
things are favourable for an early revival in trade, and 
though there was only a poor attendance at the weekly 
meeting of the Midland iron trade in Birmingham to-day 

Thursday—those present were practically unanimous 
in the brightness of their views. They circulated inquiries 
for bulk supplies in the New Year, and made small pur- 
chases for current needs. The transactions which took 
place were on the basis of recently quoted rates, and the 
attitude adopted by producers of iron and steel led one to 
the conclusion that quotations are not likely to vary much 
from their presént level for some little time to come. 
Consumers, many of whom, it is said, have substantial 
contracts to place, are hoping for easier values at the 
January quarterly meeting ; at any rate, they are content 
to wait until then before giving out their business. Next 
week’s meeting should give some indication as to what may 
be expected from the first quarterly gathering of the year 
1928. 


Steel Business. 


Business in steel is of a very restricted character 
at the moment, there being no qualms as to future supplies 
and few fears of advances in price. The position is very 
different from that which faced steel consumers twelve 
months ago. Supplies were short, and values were advanc- 
ing, while no guarantee as to delivery at early dates was 
to be obtained. What is wanted just now is a freer placing 
of engineering contracts so that engineers may better 
gauge their requirements. This, in turn, would result in 
larger tonnages being ordered from the steel works, and 
do away to some extent with the roll-changing which has 





been the bugbear of the steel trade for the past few months, 
causing as it does more expensive production than is usual 
when normal tonnages of material are the subject of the 
orders on the books. There should be a good call for most, 
if not all, classes of steel as soon as the engineering estab- 
lishments resume work. Steel sheets for making up stamp- 
ings and motor requirements will be wanted almost at 
once, while firms devoted to the manufacture of oil drums 
and cans, packing kegs, &c., are none too well supplied 
with material. Railway contracts will call for consider- 
able material and various Birmingham industries connected 
with shipbuilding should also prove good customers. 
Special steels for tool making have been in good demand 
for some time, and the call for these gives every prospect 
of continuing. Structural engineers in this area have a 
fair amount of work on hand, and prospects of new con- 
tracts are good. Steel is much cheaper to obtain than it 
was a year ago, there having been a fall of from 20s. to 
25s. per ton in structural materials during the twelve 
months. Angles and joists, which are to-day quoted 
£7 12s. 6d., were making £8 12s. 6d. to £8 17s. 6d. when the 
year came in. Small rolled bars now £7 17s. 6d. were then 
£8 15s. to £9. Structural plates, which can now be delivered 
within seven days or even less, were at this time last year 
unprocurable. Not only is the price situation much better, 
but at the moment foreign competition, owing to the 
threatened German strike, is considerably less keen. 
Though the strike has so far not materialised, and many 
authorities believe that it will not take place, the effect 
of the threat has been to raise the values of imported steel, 
billets being quoted £5 7s. 6d., finished steel bars £6, and 
No. 3 Belgian iron £5 18s. 6d. Unfortunately, rather large 
quantities of German steel are still coming in on old con- 
tracts for the production of gas and steam tubes and to 
meet the requirements for light strip for the motor trade. 


Staffordshire Iron. 


Staffordshire makers of finished iron are finishing 
the year in a hopeful mood. They are benefiting not only 
from shipbuilding demands, but also from railway require- 
ments. During the past month makers of marked bars 
have added to already fairly well-filled order books some 
additional good lines to meet locomotive requirements. 
The Black Country chain and anchor and cable industries 
are better off for work than they have been for a con- 
siderable period, and their demands on the Staffordshire 
ironmaster next year should be considerable. Very little 
business is passing in Crown quality iron, in which depart- 
ment values range from £9 5s. to £10 5s., the latter being 
the Staffordshire makers’ quotation. Trade in nut and 
bolt iron and fencing bars is likewise quiet, but here the 
competition comes from abroad. While local mills will 
not accept business below £9 per ton, Belgian mills are 
prepared to deliver into the Black Country at £5 18s. 6d. 
Practically all the business consequently goes abroad, and 
the reductions in prices made during the year by Stafford- 
shire makers, aggregating £2 5s. to £2 10s. per ton, have 
failed materially to increase their sales. One of the most 
lively departments of the iron trade is that dealing with 
iron tube strip. Tube makers have been constantly 
calling for good supplies, which are now available at 
£11 10s., as compared with £15 at the beginning of the 
year. The reaction in favour of wrought iron for tubes 
on account of its superior rust-resisting qualities has 
made much progress during the past twelve months, and 
it is intended to carry further next year the enterprise 
which has been largely responsible for the recovery of its 
popularity. 


Galvanised Sheets. 


Galvanised sheets have had a fairly steady run 
of business during the year, but the trade is finishing up 
with poor order books, the past few weeks having wit- 
nessed a falling off in demand, both from home and over- 
seas buyers. Efforts to stimulate demand by lowering 
prices have met with little success so far, but inquiries are 
said to be encouraging and the outlook hopeful. Values 
of 24 gauge corrugated sheets, which now stand at £13 
to £13 2s. 6d., are considerably below those of December 
last. In that month sheets were making £16 5s. per ton, 
and the mills had an abundance of orders. 


Tin-plates. 


The improvement in the tin-plate trade is main- 
tained, and more interest is now being shown in the course 
of business in the Birmingham area. Moderate orders 
have this week been taken for unassorted lots at 18s. 9d. 
to 19s. 

Pig Iron. 

There has been little business in pig iron this 
week to test the market value, but quotations have not 
receded further. This week's market brought forth a few 
small orders, but an ample sufficiency of supplies in the 
New Year being taken for granted, users await January 
before placing substantial forward contracts. Smelters 
remind them that pig iron prices are now down to 1913 
level, and that further concessions are not possible. They 
repeat their threat further to reduce output in preference 
to accepting lower and unremunerative prices. Foreign 
supplies now offer no advantage to Midland consumers, 
and some good business should be done in the immediate 
future. Derbyshire No. 3 foundry iron was to-day quoted 
£3 5s. upwards, and forge £2 19s., while Northampton 
foundry was named £3 upwards and forge £2 14s. per ton 
at furnaces. North Staffordshire iron was offered at 
£3 4s. 6d., a figure unusually low. If repeated next week, 
it is likely to attract substantial business. Birmingham 
founders have not large stocks, and should be coming on 
to the market early next year. The best customers at the 
moment are the light casters, but their orders are for small 
tonnages. Forgemen who can only see a few weeks 
ahead remain poor purchasers. This department has 
been under a cloud for some considerable time, and pros- 
pects of an early recovery in this branch of the industry 
are not considered bright. Producers are not without hope, 
however. 


Derbyshire and Coal Control Scheme. 


Derbyshire coalowners at a private meeting on 
the 23rd inst. discussed the proposals for regulating the 











output and price of coal from Yorkshire, Derbyshire and 
Nottinghamshire pits, to which I referred at length in my 
last week’s letter. The result of the meeting was not made 
public, but it is understood that while some owners are 
in favour of adopting the scheme, they are not by any means 
unanimous, and further deliberations will be necessary 
before an agreed policy is decided upon. 


Cannock Coalowners and Engine Winders. 


The Cannock Chase coalowners and the Cannock 
Chase and Pelsall colliery engine winders have approved 
a new agreement respecting wages and other matters 
which is to take effect for four years from January Ist 
next to December 31st, 1931, and thereafter ‘until ter- 
minated by three months’ notice on either side. Under 
the agreement the rate of pay for winders is fixed at 
lls. 9d. a day. The week is to consist of seven days. 
The men are to receive one week's holiday per annum, with 
pay, after twelve months’ service, provided the other 
winding enginemen agree to relieve each other during the 
period of holiday. The usual privileges are to be con- 
tinued. It is interesting to note that the agreement will 
last twelve months beyond the period set for the duration 
of the agreement entered into at the end of last year 
between the Cannock Chase coalowners and the Cannock 
Chase and Pelsall miners’ unions. 


Motor Chassis Contract. 


Maudslay Motors, Ltd., Coventry, has received 
an order from the Great Western Railway Company for 
forty-six 32-seater motor omnibus chassis. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
Port Extensions. 


AvutTHority to borrow a further £4,000,000 is 
being sought by the Mersey Docks and Harbour Board, 
and for that purpose a Bill is to be introduced into Parlia- 
ment during the coming session. Of this sum £2,500,000 
is to be applied to the completion of works under existing 
powers, the remaining £1,500,000 being employed “ for 
the purposes of carrying out works in connection with the 
improvement and the better maintaining and preserving 
of the Port of Liverpool and the sea channels leading thereto 
and the navigation of the river Mersey.”” A start has 
been made by the London, Midland and Scottish Railway 
Company on the dock improvement and extension scheme 
at Fleetwood, the cost of which is estimated at about 
£100,000. Expenditure will be chiefly in connection with 
the widening by 30ft. of the stages occupied for the display 
of fish after landing ; the extended stages will be 100ft. 
wide and about 2000ft. long. This extension will neces- 
sitate the removal of several lines of railway metals. 


Improvement in Constructional Engineering. 


An improvement in the financial results of the 
year’s operations of Edward Wood and Co., Ltd., con- 
structional engineers, Manchester, seems to be fore- 
shadowed in the announcement by the directors of a 
dividend of 5 per cent. per annum on the preference shares 
and an interim dividend of 4 per cent. per annum on the 
ordinary shares for the half-year ended November 30th. 
It is five years since the company last declared an interim 
dividend on the ordinary shares. The company has 
recently secured several important contracts for the supply 
and erection of steel work in various parts of the country, 
the total quantity involved being in the neighbourhood 
of 20,000 tons. Among the principal orders were the 
following :—The Lancashire Electric Power Company 
for steel work for the super-power station at Kearsley ; 
steel structures for the Chemical and Metallurgical Cor 
poration, Ltd., London and Runcorn ; steel work for Messrs. 
Macintoshes’ cable factory at Derby ; and steel work for 
the new Wesleyan Hall at Portsmouth. 


Business Announcement. 


It is officially announced that the Pearson and 
Knowles Coal and Iron Company, Ltd., Warrington, has 
disposed of the whole of its controlling share interest in 
the business of Burnell and Co., Ltd., galvanised sheet 
manufacturers, Ellesmere Port, Cheshire. Sir Peter 
Rylands, who represented the Pearson and Knowles Com- 
pany, and was also chairman of Burnell and Co., has 
resigned his seat on the board. 


Engineering Employers’ Association. 

The members of the Manchester District Engi- 
neering Employers’ Association have elected Mr. H. Pilling, 
of Galloways, Ltd., President, Mr. Leonard F. Massey, of 
B. and 8. Massey, Ltd., vice-president ; and Alderman 
F. J. West, of West’s Gas Improvement Company, Ltd., 
treasurer for the ensuing year. 


Non-ferrous Metals. 


Fairly free offerings of tin and evidence of a 
further addition to stocks of the metal in this country 
have been bearish factors in this section of the non-ferrous 
metals market, although the actual loss in values has 
not by any means been important. The demand for the 
metal has, of course, been affected by the seasonal quiet- 
ness, but the market seems to be looking for better con- 
ditions during the next few months compared with those 
ruling of late, not only in the United States and on the 
Continent, but also in this country. Similar hopeful views 
are being taken in connection with the copper situation, 
and in the closing days of last week a fair amount of buying 
support was forthcoming. On balance, values in this 
section have advanced fairly substantially in the case of 
standard brands, both for prompt and forward, whilst 
refined descriptions have been fully maintained. A slight 
advance has been registered in lead, although buying 
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interest has been on a limited scale. There has been com- 
paratively little business stirring also in the case of spelter, 
but prices have been steady and show little change on 
balance compared with the previous week. 


Iron and Steel. 


The iron and steel markets opened after the 
Christmas break in a very quiet mood, and buying has 
been on a very poor scale. In the case of foundry iron the 
price situation seems to be lacking in strength, more parti- 
cularly in respect of Midland varieties of pig iron. Sellers are 
anticipating, however, an improvement in forward buying 
early in January, and, if that takes place, on an appreciable 
scale, it should have a steadying influence on the market. 
Meanwhile, values of all descriptions are not quotably 
changed since last report. This applies, also, to manu- 
factured iron, the demand for which at the moment is 
exceedingly slow. With regard to home-manufactured 
steel there appears to be little immediate hope of any 
departure from the hand-to-mouth buying policy which 
consumers have so persistently pursued during the past 
six months or so, although a fair aggregate trade is looked 
for in the new year. Here, again, quotations are about 
maintained at last week's level. Apart from a further 
slight stiffening in quotations for continental steel bars, 
which now range from £6 to £6 2s. 6d. per ton, delivered 
to works in this district, there has been little alteration 
in the price of imported steel, the demand for which— 
both for semis and finished materials—is very poor at the 
moment. 


BARROW-IN- FURNESS. 
Hematite. 


There is practically nothing being done in the 
hematite pig iron market this week owing to the holidays. 
Production is being restricted, but, despite that, stocks 
are not being reduced except at works where the whole 
of the furnaces are out. Carnforth, Ulverston, Askem and 
Cleator Moor are idle, the total number of furnaces in 
blast being eleven. Such orders as are held are small in 
comparison with the state of things which obtained at 
the beginning of the year. All buyers are keeping down 
the tonnage of their orders to immediate requirements, 
and there are other customers who are noticeable for their 
absence from orders books in this district. Competition 
is very keer, and only very low prices tempt purchasers. 
The iron ore trade is only moderate, as can be expected in 
view of several furnaces being idle. There is a little more 
activity among the Cumberland mines, but it does not 
amount to much. The steel works at Barrow are stopped 
for the holidays, but will be going next week, and orders 
are held which will keep them active for a time in the rail, 
merchant and Siemens departments. The hoop mills are 
assured of a steady run. 


Holidays at the Vickers’ Works. 


The holidays at Vickers’ Naval Construction Works 
were short, and men were back at work on Wednesday 
morning. This is a sign that there is plenty of work for the 
hands, and that there must be as little delay as possible. 
The outlook for Vickers at Barrow is distinctly brighter 
than a year ago. 








SHEFFIELD. 
(From our own Correspondent.) 
A Broken Week. 


On ty about half-time has been worked at the 
majority of establishments in Sheffield and district this 
week, and in some cases operations have been entirely 
suspended. Owing to the holidays, little fresh business 
has been placed, and there is therefore nothing new to 
report about the actual situation. The pig iron and billet 
departments are very quiet, and the open-hearth steel 
trade is in the most unsatisfactory position of all. Condi- 
tions are much better on the manufactured side than on 
that which deals with bulk steel, but even there the situa- 
tion leaves much to be desired. Specifications for railway 
axles, tires and springs have recently been on an increased 
scale, and the revival in shipbuilding encourages hopes of 
improvement on both the heavy and light sides of the steel 
industry. There has been an improving demand for tools 
during the present month, and the falling tendency in that 
trade is believed to have come to an end. On the whole, 
there is a good deal of confidence that trade will improve 
in the New Year, although it is not expected that much 
advance will be seen in the first month. 


Railway Orders. 


Among the orders recently placed for railway 
rolling stock are two received by local firms. Cravens 
Railway Carriage and Wagon Company, Ltd., of Sheffield, 
has received a contract to build two private saloons for the 
Rhodesian Railways; and the Leeds Forge Company, 
Ltd.—a qubsidiary of Cammell Laird, and Co., Ltd., 
Sheffield —is to build five all-steel Pullman type de lure 
saloon coaches for the Vascongados Railway of Spain. 
The London and North-Eastern Railway Company an- 
nounces a large building programme of engines and wagons 
for next year. The works at Doncaster have not received 
any intimation as to their share, but it is understood that 
they will be employed up to full capacity throughout the 
vear. 


A Bar Iron Tragedy. 


If some branches of the steel trade are in an 
unsatisfactory state, the situation of the bar iron trade is 
still worse. Several firms in Sheffield and district are 
engaged in the manufacture of this material, but for years 
they have found themselves faced with difficulties in the 
form of foreign competition, the use of steel instead of bar 
iron, and other troubles. Now one of the oldest firms— 
8. H. Burrows and Sons, Ltd., of the South Yorkshire Iron- 
works, Attercliffe—has permanently closed. About 400 


was established in 1866 by the late Mr. 8S. H. Burrows, and 
its iron soon gained a reputation for its quality among 
users in many parts of the country. The directors state 
that they have been carrying on at a loss during the past 
few years, hoping that trade would gradually recover, but 
the prospects of such recovery are now so remote that they 
have decided to cease operations rather than incur further 
losses on manufacturing. 


An Improved Report. 


In view of the conditions which prevailed during 
the first half of the working year the report of the United 
Strip and Bar Mills, Ltd., of the Ickles, Sheffield, for the 
twelve months ended June last, may be described as 
encouraging. True, it records a trading loss of £1721, but 
this figure is small compaed with that of the previous 
year, which was no less than £29,602. The directors state 
that during the first half of the year the mills were unable 
to operate owing to the coal stoppage. Manufacturing 
operations were resumed last January in favourable con- 
ditions, from the point of view of work in hand. If allow- 
ance be made for the effect of the coal stoppage, the output 
of the company’s mills has shown a steady increase since 
the commencement of operations, thus showing that the 
company is gradually establishing markets for its products. 
It is, however, open to the keenest continental com- 
petition. 


Great North Road Improvement. 


The improvement and widening of the Great 
North Road, which is being carried out at a cost of £100,000 
has just been advanced another stage by the completion 
of a by-pass road, nearly a mile in length, at Foston. The 
work is being executed by the Kesteven County Council, 
at the expense of the Ministry of Transport. The new by- 
pass road cuts out the village of Foston on the west side, 
and avoids a very awkward corner in the middle of the 
village. It has been constructed through a number of 
fields, is perfectly straight, and is built upon an 8in. con- 
crete foundation. Altogether, about 10 miles of road 
between Grantham and Newark have now been dealt with. 
Much of the work has consisted of the strengthening of 
weak portions of the highway, the laying of a good surface 
of asphalt, the insertion of a 3in. concrete kerb on either 
side, and the construction of a permanent footpath on the 
north-east side, in addition to which the whole length of 
the road has been widened to the Ministry's regulation 
measurement of 20ft., increasing to 25ft. through the 
villages. A high and steep embankment on the long 
Newark hill has been made secure by the building of retain- 
ing walls on both sides to an average height of 8ft. or ft. 
In order to eliminate a blind corner at the top of Gonerby 
hill, the road has been diverted a distance of 40ft. west- 
wa In connection with this improvement, a number of 
houses had to be demolished and rebuilt. Mr. W. B. 
Purser, surveyor to the Kesteven County Council, has 
supervised the carrying out of the scheme, with Mr. R. 
Aitken as resident engineer. 


A £350,000 Sugar Factory. 


The contract for the erection of a beet sugar 
factory at Brigg has been placed with the firm of Stewart 
and Partners, Ltd., of London, Belfast and Dublin, at a 
figure of over £350,000. Preliminary work has already 
been begun on the site, and the actual construction will be 
started early in the New Year. It is expected that the 
factory will be completed in time for the 1928 crop. The 
designers are Hallesche Machinenfabrik, of Halle, Saxony 
who have built more than 200 sugar factories in various 
parts of the world. In accordance with Government regu- 
lations, not less than 75 per cent. of the machinery will be 
manufactured in this country. The factory will be capable 
of slicing 1000 tons of beet in twenty-four hours, and during 
the working season, from October to January, will be 
able to cope with the produce of 12,000 acres of land. 


Economical Sewerage Scheme. 


The adoption of the principle of gravitation 
instead of pumping in a sewerage scheme at Nether Lang- 
with, Mansfield, has resulted in a saving of £10,000 in 
capital expenditure and £900 in annual maintenance costs. 
The scheme has been carried out jointly by the Bolsover 
Urban Council, and the Blackwell and Workshop Rural 
Councils, to meet developments in the Langwith area, 
where a new colliery village and a housing scheme have 
sprung up, and it is designed to serve a future population 
of 6500. Originally, a scheme was considered for which the 
lowest tender amounted to £24,011, but Mr. A. H. Elliott, 
surveyor to the Blackwell Council, propounded an alterna- 
tive plan by which a hill was avoided, and this has been 
carried out at a cost of £14,062. Mr. Elliott was the engi- 
neer of the scheme, and the contractors were Adam East- 
wood and Sons, of Workshop. At the official opening of 
the works last week, Dr. J. E. Wilson, medical officer for 
Mansfield, said that the effluent seemed to be extremely 
good, and complimented the engineer on the skill and 
resource he had displayed. 

Coal in North Lincolnshire. 

It is believed that good seams of coal exist in the 
Isle of Axholme, in North Lincolnshire, where a number of 
test holes were put down a few years ago. Further explora- 
tions are now in prospect, and during the last few days 
boring machinery has arrived on a site midway between 
Sandtoft and Epworth. It is understood that well- 
known Durham colliery companies are interested in the 
enterprise. 


Waterworks Items. 


The annual report on the Bradford Corporation 
water undertaking for the year ended August 3lst shows 
a profit of £20,058, as compared with £5646 the previous 
year. The waterworks engineer, Mr. Lewis Mitchell, 
states that there is no likelihood of Bradford at any time 
being compelled to depend upon chemical processes of 
sterilisation for the protection and purification of its water 
supply. The not infrequent presence of certain bacterio- 





emphasises the necessity for more efficient control of 


the watersheds, which can only be rendered ible by 
their acquisition. The first water supply for the city was 
drawn eighty years ago from lands at East Manywells, 
which have now been acquired by the Corporation, and 
from which a good supply is again to be secured. Mr. 
Mitchell mentions that when this scheme is completed, it 
will permit the present Chellow Dean reservoirs, which are 
liable to serious contamination, to be discarded for water 
supply purposes, and will also enable the postponement of 
the costly work of duplicating the syphons of the Nidd 
aqueduct. The long-standing water problem of Mex 
borough is within a short distance of solution. Subject 
to certain small conditions, the Ministry of Health is in 
agreement with the water scheme of the local Council, 
and it has also sanctioned that body’s application to lay 
pipes from the Ludwell springs to the existing waterworks 
pending settlement of details of the scheme. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


A Brighter Outlook. 


ALTHOUGH the year closes with a subdued inquiry 
for pig iron and steel, the condition of the industry in the 
North of England is much more healthy than it has been 
for some two years or more, and it is confidently believed 
that the New Year will witness a further expansion of the 
output and an approach to a wider measure of activity. 
Already there are signs that the outlook is brightening 
a little, a most encouraging feature being the continued 
tendency to buy forward. The position which has arisen 
in the German iron and steel trade on the question of hours 
and wages is being eagerly watched by manufacturers in 
this area. An impression prevails that a strike will be 
avoided, but, even if that is so, the establishment of the 
three-shift system in the German industry would inevitably 
raise the production costs in that country, and therefore 
react favourably on the British market. 


Cleveland Iron Trade. 


As is usual during the festive season, business is 
suspended in the Cleveland pig iron trade, but quite a 
hopeful feeling prevails and considerable market activity 
in the New Year is rather confidently anticipated. The 
statistical state of the trade is stronger than for some time 
past, and as output is insufficient fully to cover require- 
ments, stocks promise to continue to decrease. Only 
thirty-nine of the 100 odd blast-furnaces are in operation, 
but their output is very satisfactory. In normal times 
the production of this district is 3,000,000 tons per 
annum, or about one-third of the make of the country. 
For the present year the production is estimated at 
2,300,000 tons, as compared with 813,000 tons in 1926. 
It is estimated that during the present year 2,600,000 tons 
of ironstone have been taken from the Cleveland mines, 
as compared with 976,000 tons in 1926. Last year pig 
iron producing and ironstone winning plants were laid 
idle for many months owing to the coal stoppage. Values 
of Cleveland pig iron are steady and appear more likely 
to stiffen than otherwise. Sales to Scotland are still being 
made at about Is. 3d. per ton below rates ruling for other 
business. Makers’ fixed home and export prices stand at : 
No. 1 foundry, 67s. 6d. ; No. 3 G.M.B., 65s. ; No. 4 foundry, 
64s. ; and No. 4 forge, 63s. 6d. 

Hematite Pig Iron. 

The East Coast hematite pig iron trade is steadier. 
Recently sales to both home and foreign buyers have been 
on an improved scale, and stocks are being drawn upon 
to meet requirements. The increased output which will 
come on to the market early in the New Year promises 
to be well taken up. While consumers claim that they 
can purchase on the basis of mixed numbers at 70s., makers 
ask up to 71s. 


Beyond sales of odd cargoes business in foreign 
ore is at a standstill. Best Rubio is nominally maintained 
at 21s. 6d. c.i.f. Tees. Durham blast-furnace coke is still 


slow of sale. (Good average qualities are in the neighbour- 
hood of 17s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


Conditions vary in the manufactured iron and 
steel trade. One large steelworks on Tees-side continued 
operations without a break during Christmastide, two 
or three confined the holdiays to two days, and others are 
closed down for a week. An encouraging piece of news 
is the booking of orders by Pease and Partners Ltd., for 
15,000 tons of steel rails and 24,000 tons of castings for the 
Dominions. The orders have been secured in face of keen 
foreign competition. Generally, however, business rules 
on quiet lines. The action of many of the continental 
steel manufacturers in withdrawing from the market in 
view of the possible stoppage at works has stiffened prices 
of foreign steel, and has afforded an opportunity to pro- 
ducers here to open out to some extent negotiations with 
customers abroad, who for some time past have been buying 
comparatively cheap foreign material; but as yet this 
district has not, so far as is ascertainable, derived any 
material benefit from the movement. Quotations are 
unaltered. 


The Coal Trade. 


There is nothing of special interest in the Northern 
coal trade. One of the largest of the Pelaw Main group 
of pits, expected to be closed indefinitely, will, it is 
announced, be reopened early in January, and the full 
number of men will be reinstated. Many other mines 
are in an uncertain position owing to difficulties with the 
working arrangements, but generally it is fully anticipated 
that amicable settlements will be come to, and that the 





logical organisms, however, in water drawn from the 





men and boys are thrown out of employment. The firm 





Thornton Moor and Barden reservoirs is disquieting, and 


New Year will see no further increase in the number of 
pits idle. For Northumberland steam coals the position 
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is steady up to the end of the first week in January, but 
for later the tone is dull and prices vary according to 
position. Best qualities are put at 13s. 6d. to I4s., and 
secondary qualities are 12s. 9d. to 13s. The trade in steam 
smalls is irregular, but fairly steady prices are being re- 
corded. In gas coals the demand is steadily sustained at 
15s. 6d. to 16s. for best kinds and 13s. 6d. to 14s. for seconds. 
rhere is only a moderate demand for coke,though pro- 
duction is being well cleared. Gas coke, is nominally 
steady at 22s. to 23s.; patent oven at 16s. 6d. to 18s. ; 
and beehive and other specials 24s. to 30s. 








SCOTLAND. 


(From our own Correspondent.) 


Holiday Influences. 


THE approach of the New Year holidays has been 
apparent in the steel, iron and coal markets throughout the 
past week. With few exceptions, business has dwindled 
away, and there has been an almost entire absence of the 
rush usually experienced in normal times just before the 
holidays 


Steel. 


It has been stated that one or two steel producers 
have received larger specifications than have been usual 
for some considerable time, but on the whole the demand 
for heavy steel has not improved to any extent, and the 
capacity of the mills is not taxed. The position of steel 
sheets has not altered. Heavy and light sheets, especially 
the former, are quiet, and prices for export are easy. 


Iron. 


The bar iron trade continues dull. The bar iron 
and re-rolled steel bar departments both require fresh 
orders, the present production being well below the capa- 
city of the works in action. Home prices are unchanged, 
but export can on occasion be done below the nominal 
quotations of £8 per ton for bar iron and £7 per ton for 
re-rolled steel bars. 


Pig Iron. 


The of the pig iron market most un 
satisfactory. Stocks in makers’ yards are ample, and in 
view of this fact and the low level of prices, some of the 
thirty-one furnaces at present in action are likely to be 
blown out at the end of the vear 


state 


Is 


Exports and Imports. 


Imports touched a very low level last week, the 
total not exceeding 2470 tons, made up of 220 tons of iron 
ore from abroad, and 2250 tons of iron from continental 
and English ports. Exports of iron and steel products 
amounted approximately to 5200 tons, and, in addition, 
considerable quantities of machinery and _ structural 
machinery were dispatched 


Power for Glasgow Tramways. 


The Tramways Committee of Glasgow Corpora- 
tion during the week agreed to recommend the installa- 
tion of new electrical plant in Pinkston power station at 
an estimated cost of £237,500. It was further recom- 
mended that the Town Clerk should make application to 
the Electricity Commissioners for consent to the installa- 
tion of plant in excess of the existing plant to be replaced, 
and that the manager should be instructed to obtain offers 
for the following items:—A new 18,750-kW  turbo- 
alternator and six new boilers, for 50,000 Ib. of steam per 
hour for Pinkston power station; high-tension switch- 
gear and necessary alterations to buildings; and addi- 
tional rotary converters in the Dalhousie, Coplawhill, 
Partick and Bellahouston sub-stations. 


Coal. 


During the past week business has been almost at 
a standstill, owing to restricted outputs and the covering 
of sales by shippers. Only odd lots have been available, 
apart from offerings of single nuts. Shippers with commit- 
ments for January are holding off meantime, and present 
quotations do not appeal to foreign buyers ; consequently, 
fresh business is practically absent. The home market 
also shows little sign of activity, and in no department is 
there any indication of a desire to anticipate requirements. 


Anthracite Coal. 


Proposals to improve the export business have 
recently been considered by producers of anthracite coal 
in Scotland, and it is understood that negotiations are now 
proceeding whereby sales for export will be undertaken 
by one firm. It may be stated that the production of 
anthracite in Scotland is only about 2 per cent. of the total 
Scottish coal output 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Trade—1927. 


Tue Christmas holidays came as a welcome 
respite to all concerned in the coal export trade. The past 
year has provided scarcely a single feature that can be 
looked back upon with feelings of satisfaction. It has 
been a disastrous period for the celliery owners ; business 
has been restricted and almost unremunerative for 
exporters, and low wages and extremely irregular employ- 
ment has ruled for the workers at the pits. Market values 
of practically all classes of coals have persistently fallen 
throughout the whole of the twelve months. When the 
year opened best large steams stood at 27s. 6d. and best 
bunker smalls at 17s. per ton, whereas December finds the 








former standing at round about 19s. 3d. and the latter at 
about 12s. 6d. 
proportion. Those exporters who bought supplies of coal 
for delivery over the year have, of course, had to face 
losses, and owing to the difficult position in which many of 
them have been placed the majority of them have not by 
any means taken out their full quantities, and it is esti- 
mated that arrears of contracts run to fully 30 to 40 per 
cent. of the total quantity contracted for. Great efforts 
have been made to recover the markets abroad, following 
upon the disastrous national coal stoppage of 1926, and 
these endeavours have in a measure been successful, but 
it has not been a profitable business. The return of the 
eight-hour day at the mines has been responsible for a 
material increase in output per person employed, but with 
continental coalfields producing on a greater scale the com- 
petition for the trade available has been of a fierce descrip- 
tion, and falling prices have been the cause of a progressive 
loss on the working of the mines. In the case of this dis 
trict this loss for the three months ended October last 
represented an average of ls. 34d. per ton. In a large 
number of cases the loss was much in excess of this average 
figure. During the year unemployment was very bad, and 
at varying periods there were anything from 20,000 to 
50,000 men out of work. Whereas in 1924 there were 492 
pits engaged, employing 220,200 wage earners, and in 1925 
476 pits employing 199,000 wage earners, an official state- 
ment showed that at the middle of November last there 
were 467 pits producing coal in this district and employing 
about 179,500 wage earners. Yet it is estimated that the 
total production of South Wales for the current year will 
turn out approximately at 48} million tons, which com- 
pares with an output of round about 45} million tons for 
1925 and with 56,830,000 tons for the record year of 1913. 
Comparison with 1926 is, of course, of no value, as owing to 
the national coal stoppage, which lasted seven months, the 
total output for that year was only 20,450,100 tons. As 
regards shipments of coal, foreign and coastwise, bunkers, 
patent fuel, and coke, it is estimated that the total for 
1927 will amount to about 29,783,000 tons, which compares 
with 12,156,407 tons for 1926, 27,868,466 tons for 1925, 
32,947,650 tons for 1924, and with 41,378,178 tons for 1913. 





Italy and German Coals. 


Disturbing news was received last week to the 
effect that the Italian Government had entered into an 
agreement with Germany under the provisions of the 
Dawes plan for a great increase as from January of Italian 
imports of German coal to be paid for out of reparation 
credits. It was stated that this increase might amount to 
at least 100,000 tons per month. So far the report has not 
been confirmed, but the seriousness of such a possibility is 
shown by the fact that the South Wales Coal Exporters’ 
Association has taken up the matter with the Govern- 
ment. It is interesting to recall that in 1913 exports of 
coal to Italy from the United Kingdom amounted to round 
about 9,647,000 tons, of which 5,565,000 tons were drawn 
from the Bristol Channel area. For the current year 
it is estimated that Italy's imports from the United 
Kingdom will amount to about 6,936,000 tons, of which 
3,263,000 tons is the contribution of South Wales. There 
has therefore been a substantial falling off as compared with 
1913, but in the case of Germany the position is very 
different, as the returns show that, whereas in 1913 exports 
of German coals to Italy came to only 892,000 tons, the 
quantity for 1927 is estimated to amount to 4,600,000 tons. 


Coal Stabilisation Scheme. 


The announcement was made on Thursday in last 
week that the committee appointed to deal with the 
details connected with the formation of the South Wales 
Coal Marketing Association had finally settled the scheme 
and had decided to issue it to the colliery companies on 
Wednesday of this week. On Thursday, January 5th, 
there is to be a meeting of the coalowners to consider the 
scheme and receive a report of the committee. It is stated 
that the scheme is to be submitted to the non-associated 
as well as the associated collieries. Before the scheme can 
be put into operation it will be essential to obtain the 
definite support of a very large majority of the collieries. 
What the percentage of support is to be has not been dis- 
closed. If the scheme is adopted it will be governed by a 
deed of association and membership will be binding for one 
year. No disclosure has been made as to what the mini- 
mum prices are to be, but it is rumoured that they are on 
thé basis of 20s. for best Admiralty large. 


Coalfield Wages. 


The independent chairman of the South Wales 
Coal Conciliation Board, Sir Francis Taylor, visited Cardiff 
on Wednesday last to hear the arguments of the coal- 
owners and the representatives of the workmen concerning 
the claim and counter claim for the revision of the rates 
of wages in the coalfield. The decision of the independent 
chairman is expected to be received in the course of the 
next week. 


French Coal Restrictions. 


News has been received that the French Govern- 
ment has notified in the Journel Officiel the abrogation of 
the decree of May last, under which the system of licensing 
and restricting imports of coal into France came into 
operation. The removal of the barrier to imports takes 
effect as from January Ist, which was the expected date. 


Current Business. 


Operations on the coal market were reduced to a 
mininfum immediately before the holidays, and there is 
likely to be very little activity until next week. There was 
something in the nature of a rush for coals at the last 
minute, and about the middle of last week there were 
actually steamers waiting to get into berth, but by the 
end of the week the clearance of tonnage was very sub- 
stantial, as the return from all the ports on Saturday was 
that there were forty-five idle tipping appliances. It is 
expected that there will be a good supply of tonnage as 
the result of fresh arrivals of vessels over the holidays. 
The Coal and Shipping Exchange was closed on Monday 
and Tuesday of this week, work being resumed at the 


Other grades have declined in the same | 











The rumour is 


collieries and on the docks on Wednesday. 
current that two of the French railways, the Paris and 
Orleans and the Paris, Lyons and Mediterranean Railways, 
have contracted for part, at any rate, of their requirements 
of coal over 1928. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Evuston, Evans anp Jackson, Ltd., ask us to announce 
that they have removed their offices from 13, Cross-street, E.C, 2, 
to 93, Old-street, London, E.C. 1. Telephone as before, namely, 
Clerkenwell 1924 and 1925. 

Merz anp McLELLAN ask us to announce that on and after 
January Ist, 1928, their address will be Carliol House, New- 
eastle-upon-Tyne. Their telephone numbers and telegraphic 
address will remain unchanged, namely, Central 636! and Amber, 
Newcastle-upon-Tyne respectively. 








CONTRAOTS. 


Tue British Power Ramway Sienar Company, LAd., has 
received from the South Yorkshire Joint Line Committee an 
order to supply and install mechanical signalling appliances at 
Harworth Colliery. 

Tae Generat Evectrric Company, Ltd., of Magnet House, 
Kingsway, London, W.C. has received from the London 
Underground Railways an order for self-ventilated railway 
motor and “ multiple-unit”’ type control equipment. The 
present order, which follows upon a series of orders for similar 
equipment already in progress of execution for this railway, 
covers 382 railway motors, type WT. 54, each rated at 240 B.H.P. 
on the one-hour rating, and “ all-electric "’ automatic accelera- 
tion, multiple control equipment for sixty-three motor coaches 
and 107 trailer cars. 


2 


Tue Great Western Rattway Company officially announces 
that the following contracts have been placed :—(a) Supply of 
forty-six 32-seater motor omnibus chassis, Maudslay ies, 
Ltd., 64-70, Vauxhall Bridge-road, 8.W. 1; (6) supply, delivery 
and erection of three 3-ton movable hydraulic cranes for Roath 
Dock, Cardiff, the East Ferry-road Engineering Works, Company, 
Ltd., Millwall, E.; (c) overhaul of steam hopper barges, Viscount 
Churchill and No. 8, Harris Brothers, Ltd., Swansea; (d) over- 
haul of tug St. Baruch, Barry Graving Dock Company, Lid., 
Barry ; (e) overhaul of the ss. Smeaton, Thomas Diamond and 
Co., Ltd., Cardiff; (/) supply of four l-ton transporter cranes 
for Newport, High-street, Goods Station, Herbert Morris, Ltd., 
Loughborough ; (g) supply of spare parts for new coal hoists 
and hydraulic cranes, Sir W. G. Armstrong, Whitworth and Co., 
Ltd., Newcastle-on-Tyne ; the Hydraulic Engineering Company, 
Ltd., Chester; the East Ferry-road Engineering Works. Com. 
pany, Ltd., Gloucester; and Stothert and Pitt, Ltd., Bath ; 
(A) supply of two double railway wheel lathes for Swindon loco- 
motive works, Sir W. G. Armstrong, Whitworth and Co., Ltd., 
Ashton-road, Openshaw, Manchester; (i) supply of 12-ton 
fixed hand cranes for Portland, Oxford and Newbury, Messrs. 
Holt and Willetts, Cradley Heath; and (j) construction of a 
bridge near Nantgarw halt, Mr. Henry Smith, 56, Fields-road, 
Newport. 








LAUNCHES AND TRIAL TRIPS. 


Brinta, motor vessel ; built by Sir W. G. Armstrong, Whit- 
worth and Co., Ltd., to the order of Mr. Per Gjerding. of Bergen ; 
dimensions, 408ft. by 54ft. 9in. by 32ft. Engines, single-acting, 
two-cycle, six-cylinder Polar Diesel ; constructed by the Atlas 
Diese! Company, Ltd. ; launch, December 8th. 


Crry or CANBERRA, steamer ; built by William Gray and Co., 
Ltd., to the order of the Ellerman Lines, Ltd. ; dimensions, 
453ft. by 57ft. 9in. by 34ft. 6in 10,800 tons deadweight 
Engines, reciprocating balanced quadruple expansion, inverted, 
direct-acting, surface condensing, 25jin., 37}in., 54in., and 
78in. diameter by 54in. stroke, pressure 265 lb. ; constructed by 
the builders ; trial trip, December 9th 


Daxt, motor tug ; built by James Pollock, Sons and Co., Ltd.; 
dimensions, 50ft. by 13ft. by 6ft. Engine, 120 B.H.P. Bolinder 
heavy oil, direct reversible marine ; constructed by the builders ; 
trial trip, December 9th. 


Srpr Aissa, single-screw steamer ; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of Société Générale de 
Transports Maritimes & Vapeur, of Marseilles ; dimensions, 340ft. 
by 43ft. beam. Engines, triple-expansion ; constructed by the 
builders ; launch, December 9th. 


Paciric Pioneer, twin-screw motor vessel; built by the 
Biythswood Shipbuilding Company, Ltd., to the order of the 
Gulf Line, Ltd. ; dimensions, 450ft. by 60ft. by 42ft. Engines, 
twin sets of single-acting Diesel engines ; constructed by John G. 
Kincaid and Co., Ltd. ; launch, December 10th. 

Kixc Epwiy, motor cargo vessel; built by Harland and 
Wolff, Ltd., to the order of the King Line, Ltd.; dimensions. 
400ft. by 54ft. 6in. by 34ft. 8in.; 4536 gross tonnage. Engines, 
six-cylinder, four-cycle, single-acting Diesel; constructed by 
the builders ; trial trip, December 20th. 

ULLAPooL, steamer; built by William Gray and Co., Ltd., to 
the order of The Pool Shipping Company, Ltd.; dimensions, 
418ft. by 53ft. 6in. by 29ft. 5jin. Engines, triple-expansion, 
26in., 43in., 7lin. diameter by 48in. stroke, pressure 180 Ib.; 
constructed by the builders ; trial trip, December 20th. 


ALICIA, twin-screw tank steamer; built by Sir W, G. Arm 
strong, Whitworth and Co., Ltd., to the order of the Anglo- 
Saxon Petroleum Company, Ltd.; dimensions, 305ft. by 50ft. 
by 15ft. Engines, direct-acting, triple-expansion, 13in., 22in., 
35in. diameter by 24in. stroke, pressure 180 1b.; constructed by 
Shields Engineering and Dry Dock Company, Ltd.; launch, 
December 22nd. 

Kine Lup, motor vessel ; built by Harland and Wolff, Lid., 
to the order of the King Line, Ltd.; dimensions, 400ft. by 
54ft. Gin. by 34ft. 8in.; 5180 gross tonnage. Engines, six 
cylinder, four-cycle, single-acting Diesel ; constructed by the 
builders ; launch, December 22nd. 








Wuirworts Society.—The fifth annual commemoration 
dinner of the Whitworth Society was held on Wednesday, 
December 21st, 1927, being the anniversary of the birth of Sir 
Joseph Whitworth, Bart. The chair was taken by the President, 
Mr. T. Sugden, M. Inst. C.E., &c., and sixty-six members were 
present. Interesting notes upon the life of Sir Joseph Whit 
worth, with photographs, were given by Mr. W. Price Abell, 
member; and the death of Mr. R. B. Buckley, Past-President, 
was announced. Information about the Society may be obtained 
from the Hon. Secretary, c/o Institution of Mechanical Engi- 
neers, Storey’s-gate, Westminster, 8.W. 1, 
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(c) Delivered Birmingham. 








(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 
coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 








(7) Export Prices—f.o.b. Glasgow. 


(9) Per ton f. 


o.b. 


(a) Delivered Glasgow. 


Current Prices for Metals and Fuels. 


Export. 
13/9 
14/6 

17/— to 18/6 
14/3 
14/- 
12/- 


13/3 
15/3 
14/3 


12/6 to 13/- 
18/- 
14/9 to 16/- 
14/3 
11/9 


12/9 
12/3 
14/6 
14/3 
11/9 


24/- to 25/- 
40/—- to 56/- 
23/- to 24/- 


13/6 to 14/- 
12/9 to 13/- 

9/-to 9/9 
13/- to 13/6 
21/- to 27/- 


15/9 
13/9 to 14/- 
21/- to 27/- 
19/- to 26/- 


to 12/— at ovens — 


17/6 to 18/6 


19/- to 19/6 
18/6 to 19/- 
18/3 to 18/9 
17/6 to 18/- 
17/6 to 18/- 
17/-to 17/6 
17/- to 17/3 
16/6 to 17/- 
12/6 to 13/- 
11/— to 12/6 
18/— to 22/- 
19/6 to 20/- 
14/9 to 15/3 
16/- to 16/6 
14/6 to 15/6 
11/6 to 12/6 
30/- to 37/6 
27/6 to 30/- 
22/6 to 24/- 
27/9 to 28/3 


32/- to 34/- 
26/6 to 29/- 
20/6 to 25/- 
35/- to 40/- 
38/6 to 42/6 
22/6 to 27/6 
17/- to 18/6 

8/6 to 9/- 

8/-to 8/6 


17/6 to 18/6 
16/- to 17/- 

9/9 to 10/9 
16/- to 16/- 


TRON ORE. STEEL (continued). FUELS. 
age, aa siti tied. N.E. Coast— Home. Export. SCOTLAND. 
5 . £ a. ad. £ s. ad. £ se. d. (Prices not stable.) 
(1) Spanish 18/6 to 81/- Ship Plates 826. LANARKSHIRE— 
(1) N. African 18/6 to 21/- Angles .. .. x« =£ — (f.0.b. Glasgow )}—Steam 
N.E. Coast— Boiler Plates .. 1210 0. ‘, Ell .. 
Native ; 18/— to 21/- Joists —e 7M 6. _ is o Splint 
Foreign (c.i.f. ‘4 21/- Heavy Rails .. 810 0. - - Trebles 
Fish-plates 06 @, -- eo - Doubles 
Channels 0 5 0. £9 to £9 5 | a = Singles 
Hard Billets 82eé6. — AYRSHIRE— 
PIG IRON. Soft Billets eu =. _ (f.0.b. Ports)—Steam 
Home. Export. Tt re a ¥ Jewel 
£8. d. £sad Barrow— ” ” Trebles . 
(2) Scortanp— Heavy Reils .. yt eee = FiresHIRE— 
SE in ew x BOO Ox. - Light Raiis 810 Oto 815 0 (f.0.b. Methil or Burnt- 
No. 1 Foundry <¢ Grae Ds Billets 710 Otol0 0 0 island )}—Steam 
No. 3 Foundry i te VERA x Winieie— Screened Navigation 
cP Cesee— Bars (Round) .. .. 810 0. pwnd a 
Hematite Mixed Nos. .. 3 11 0 .. 31r 0 » (Small Round) .. 710 0. - Singles * 
No. 1 311 6 311 6 Hoops (Baling) .. .. 10 5 0. 10 0 0 Re 
» (Soft Steel) a i 815 0 . 
Cleveland— DE ce Cle ee. ei (f.0.b. Leith)}—Best Steam 
No. 1 +: 37 6. 3.7 6 » (Lancs. Boiler) .. 10 5 0. _ Secondary Gteam .. 
Silicious Iron .. BED ao Cie Meo s 
No. 3 G.M.B. .. 350. 35 0 mene . 
No. 4 Foundry ik Se 340 a — Siete a 12 : t. s 2s Singles 
oe. Cop Se es tae Intermediate Basic 710 0. ENGLAND. 
Mottled ese. 33 0 Soft Basic ‘os... (8) N.W. Coast— 
White e320. 33 6 Hoops .. 10 0 0tol0 0 0 Steams 
Miotawpe— Soft Wire Rods ER Household 
All-mine (Cold Blast) ve < Small Rolled Bars -- 7 7 6t0 8 0 0 NORTHUMBERLAND— 
» o Woundry.. 3 4 6to3 6 9 Sheets (20 W.G.) .. 1110 Oto 12 0 0 Second Steams 
; Galv. Sheets, f.o.b. L poo! 13 0 Otol3 5 0 Steam Smalls 
(3) Northampton— Angles : 712 6. -— | Unscreened 
Foundry No.3 .. .. 3 0 6to3 1 0 Joists 712 6. - Household 
eee 2 214 0 duo Tees ea GB Duraam— 
: Bridge and Tank Plates.. 8 7 6.. .. - Best Gas 
(3%) Desbyshire— Boiler Plates .. . 11 © Otoll 10 0 | Second .. 
No. 3 Foundry wert © oy Fk i ie Household 
a rae ae 2 - autinnetcitciamnnidinieeiameiniate —_ ape —_ Foundry Coke si 
‘ . Suerrretp— Inland. 
 Sheotetin— 4 NON-FERROUS METALS Best Hand-picked Branch .. 27/6 to 29/6 
iy --- -- £6 Ses 66 : Derbyshire Best Bright House 20/6 to 21/6 
PA i. us BOS. . SwansEa— 
Me So eal eiccc, (De Ck as Tin-plates, L.C., 20 by 14 18/- to 18/3 Best House Coal .. bey te Says 
Block Tin (cash) 264 5 0 Screened House Coal 16 & to 17/6 
(4) N.W. Coast— » (three months) 261 15 0 - Nuts 15} to 26/- 
N. Lanes. and Cum.— Copper (cash).. .. .. 59 11 3 Yorkshire Harde .. ba/O to Beye 
4 4 O(a) — “a (three months). . 5915 3 Derbyshire Hards . . 14/- to 15/6 
Hematite Mixed Nos. 4 7 0(b) - Spanish Lead (cash) : 2116 3 Rough Slacks. . 8/6to 9/6 
410 6 (ce) — 2 (three months) 22 2 6 Nutty Slacks .. 6/—to 7/- 
Spelter (cash).. .. .. 2 6 3 Smalls .. .. - Sto 66 
——— - »» (three months)... 26 0 0 Blast-furnace Coke (Inland) 1l/- 
atenitataiiati a. Furnace and Foundry Coke (Export), f.o.b. 
MANUFACTURED IRON. Copper, Best Selected Ingots 66 10 0 | Canpirr— (9) SOUTH WALES, 
Home Export » Electrolytic , 67 5 0 Steam Coals : 
<a = » Strong Sheets . : 9 0 0 Best Smokeless Large .. 
ee » Tubes (Basis Price), Ib. 0 1 OF Second Smokeless Large 
eens Mien 10 58 0 a aon Brass Tubes (Basis Price), Ib. 0 0 1l} Best Dry Large .. 
Best a ve »» Condenser, Ib. o> te 01 ij Ordinary Dry Large 
Lead, Engliah 23 15 0 Best Black Vein Large 
N.E. Coast— » Foreign 22 12 6 Western Valley Large... 
Iron Rivets ua 8 @. - Spelter 26 10 0 Best Eastern Valley Large 
Common Bars 0 56 O. Aluminium (per ton) _ £107 Ordinary Eastern Valley Large 
Best Bars 015 0. - Best Steam Smalls , : 
Ordinary Smalis 
eae Washed Nute 
Crown Bars . - 10 00 - 
Second Quality Bars .. 910 0 : FERRO ALLOYS. write Large 
Hoops .. -. - 3 0 = Tungsten Metal Powder 1/8 per Ib. No. 2 « Large .. 
8. Youzs.— Ferro Tungsten .. . 1/4 per Ib. “ Through 
Crown Bars 10 10 0 . Per Ton Per Unit ™ Smalls 
Best Bars 115 0. Ferro Chrome, 4 p.c. to 6 p.c.carbon .. £23 0 0 7/6 —_ Coke (export). . 
Hoops 1210 0 o o 6p.c.to8p.c. ,, . £22 17 6 7/3 Furnace Coke nase 
’ *” 8p.c.to l0p.c. ,, . £2210 0 6/6 Patent Fuel , 
MrpLanps— i + Specially Refined .. .. Pitwood (ex ship) . . 
Crown Bare .. 9 5 Ot0ol0 5 0 Max. 2 p.c. carbon . £36 0 0 11/6 Swansza— 
Marked Bars (Stafts. ) 3 0 0. me “ » 1 p.c. carbon . £4110 0 15/- Anthracite Coals : 
Nut and Bolt Bars - 9 00. = - oe » 0-70p.c.carbon £53 0 0 17/6 Best Big Vein — 
Gas Tube Strip 1110 0. o 2 + ¢arbon free 1/4 per lb. Seccnds .. .. 
Metallic Chromium . +e : 3/— per Ib. Red Vein rh 
~ | Ferro Manganese (per ton) .. . £13 0 0 for home Machine-made Cobbles 
£12 for export Nute.. 
STEEL. (d) » Silicon, 45 p.c. to 50 p.c. . £12 15 0 seale 5/- per Beans 
(6) Home. (7) Export. unit Peas cn bet 
£ s. d. £s. d. Ag i 75 p.c. . £20 5& 0 scale 6/— per Breaker Duff .. 
(5) oe - unit Rubbly Culm 
Boiler Plates .. 20... 10 10 0 .. Vanadium 14/3 per Ib. - 
Ship Plates, jin. and up. 826. 712 6 < Molybdenum - Aare : "— . E 
Gest ce cs Clee Ces Ch TCUMBRCUSt 736 Titanium (carbon free) 0/114 per Ib. Sescnds .. 
Steel Sheets, jin. .. 817 6. 815 0| Nickel (per ton) . £175 Smalls 
Sheets (Gal. Cor. 24 B. G. ) 1312 6. £13 56 0 | Ferro-Cobalt .. 9/3 per Ib. Cargo Through 
(1) Delivered. (2) Net Makers’ works. (3) f.0.t. Makers’ works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire and Ayreshire. 


(8) Except where otherwise indicated 


(@) Rebate 7/6 joists and 5/- all other materials if home consumers confine purchases solely to British products. 





(6) Delivered Sheffield. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Iron and Steel Trades. 


THe year closes with an impression that the 
European market is displaying a little more activity, which 
is partly due, no doubt, to the distribution of rail orders 
amounting to sdmething like 187,000 tons. The trade 
returns for the first eleven months of the year also show 
a further increase in the exports of metallurgical products. 
The forthcoming distribution of orders for continuous 
brakes for goods trains, the contracts given out under 
the programme of naval construction, and the putting 
in hand of public works with the aid of German repara- 
tions, which provide for the supply of considerable quanti- 
ties of material during the next few months, have also 
induced a feeling of confidence. The situation, however, 
is not so good as it would seem to be by this appearance 
of renewed confidence. There is little increase in the con- 
sumption of iron and steel, and while it is affirmed that 
stocks are being depleted and must be renewed, there 
is no doubt that stocks are heavy in merchants’ hands, and 
that the mills and forges are running short time to avoid 
an accumulation. It is also affirmed that prices have 
got down to an absolute minimum. Nevertheless, offers 
were never 80 numerous, and sellers were never so accom- 
modating as they are now. The elements of improvement 
in the situation are not visible, and the position of small 
manufacturers is particularly unsatisfactory, to the extent 
that suggestions are being made for a grouping of interests 
with a view of maintaining prices and distributing work 
amongst the members of each group. It is argued that 
if prices could be maintained buying would be more active. 
Therefore, it is hoped to organise groups of small manu- 
facturers who would specialise in particular productions, 
while the sales would be effected by a central body. The 
system has proved particularly successful amongst the 
rail makers and tube firms, although it has not been found 


possible to carry out a similar organisation with respect 


to girders and other steel sections. 
The Coal Agitation. 


The suppression of licences for the importation 
of coal from January Ist has evidently only been brought 
about by the offer of concessions to coalowners who, it 
is affirmed, have succeeded in securing the drafting of a 
Bill for trebling the import duties on coal which will be 
presented to Parliament at the earliest possible moment 
in the hope that it will pass through without attracting 
attention. Coal consumers are up in arms against any 
increase in fiscal charges on fuel. They declare that an 
artificial inflation of coal prices with the aid of the licence 
system has had a depressing effect upon the metallurgical 
industries generally, and the syndicate of manufacturers 
in the Ardennes has issued a vigorous protest against the 
proposed Bill for increasing the import duties on coal and 
against the “ exorbitant pretensions * of coalowners and 
the “ selfishness of miners " who take no account of the 








interests of the great mass of workers and of consumers. | 


The miners are agitating and are threatening to strike, 
and the Government is particularly anxious to avoid 
trouble of that kind on the eve of the elections. 


Railway Deficits. 


The Senatorial Commission of Public Works is 
making an inquiry into the causes of the railway deficits 
for 1927, amounting to about 1000 million francs, one half 
of which, however, is covered by the surplus for the pre- 
ceding year, but, according to present estimates, the 
deficit for 1928 is likely to be not less than 1400 million 
francs. Normally, the passenger traffic provides from 
22 to 27 per cent. of the receipts, but on account of the 
diminution in the number of passengers and the growing 
practice of travelling third-class, following upon the in- 
crease in rates, there was a decline in 1927 of 12 per cent. 
During the inquiry it was suggested that the remedy lay 
in reducing the tax of 33 per cent. on passenger tickets, 
revising the rates for journeys of more than 500 kiloms., 
increasing rates for express trains, and adjusting the rates 
for season tickets, which are certainly low. Some check 
must also be put upon the abuse of free passes. Goods 
traffic usually provides from 56 to 69 per cent. of the 
receipts, according to the railway, and during 1927 this 
declined by 13-4 per gent. 


A Hydro-electric Accident. 


A slight seismic shock in the Pyrenees has 
seriously damaged the underground canal of reinforced 
concrete, which brings the water from Lake Artouste to 
the Artouste, Miegebat and Hourat power stations, where 
130,000 horse-power is supplied by thirteen turbines. The 
canal, having a length of 800 m., is twisted and threatens 
to fall in. Repairs will involve a considerable expense, 
and a heavy loss is sustained through the stoppage of the 
generating stations. The Pyrenees are frequently sub- 
jected to slight shocks, and in the case of the Artouste 
Canal the earthquake was not felt outside the mountain. 


Domestic Heating. 


The proposal to distribute steam for domestic 
heating has taken definite form by the constitution of the 
Société de Chauffage Urbain, which is negotiating for 
the purchase of the abandoned Metropolitan power gener- 
ating station in the rue de Bercy. It will be connected 
up by a main with the Saint-Ouen generating station of 
the Campagnie Parisienne d’Electricite, where the super- 
fluous steam will also be utilised, and will therefore traverse 
Paris from the Bastille to the Porte de Saint-Ouen. For 
the distribution the existing central heating installations 
will be used with some modification, and meters exist in 
Holland and Denmark which register accurately the 
number of calories consumed. 











British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


280,827. July 16th, 1927.-CompustTion Cuampers, 8. J. 
Fielding, Atlas Works, Gloucester. 
The essence of the claims in this specification is that the 


supplementary combustion chamber should be flattened longi- 





tudinally, as shown in the drawings, as compared with the usual 
more or less globular form. It is claimed that the flattened 
formation tends towards easy cold starting.—November 24th, 
1927. 


AERONAUTICS. 
280,406. February Ist, 1927.—-Conrrot Gear, C. F. Uwins, 
9, Apsley-road, Clifton, Bristol ; and the Bristol Aeroplane 
Company, Limited, Filton House, Bristol. 


This invention is concerned with tail planes of which the angle 
of incidence can be altered to suit the speed of flight. This angle 


N® 280,406 


Xe | ; 






is controlled by the hand lever A and the bell crank B. The 
aerofoil C is operated by the control stick D through the linkage 
shown. When the hand lever A is pushed down the rod E is 
moved downward in the slotted link F and the leverage of the 
control stick is altered to suit the new angle of incidence.— 
November 17th, 1927. 


280,458. June 7th, 1927.-IMPROVEMENTS RELATING TO THE 
Dampine or OscrttaTions or Traverse Arms or HicH- 
TENSION Exectrric Caste Masts, Fritz Berg, of 13, Keppler- 
strasse, Mannheim, Germany. 

This invention relates to means for damping the oscillations 
of a carrier arm of a mast carrying high-tension conductors, and 
it is intended to come into action when a cable breaks and 


N°280, 458 
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causes a sudden shock to be applied through the remaining cable. 
If an overload occurs on one of the arms A or B, owing to 
the breakage of one of the cables, and if this applies a force in 
the direction of the arrow C, a compensating force D is set up 
owing to the action of the spring E. The action of this spring 


causes @ torsion to be applied to the mast upright, which forms 
the final abutment from which the torsional forces are resisted. 








The inertia of the arm F, however, first comes into action, and 
afterwards the spring E becomes effective, and finally the actual 
torsional force falls in a damped or restrained measure upon the 


mast upright.—November 17th, 1927. 

266,385, February 2lst, 1927.—IaprovemEentTs in ELectrric 
CaBLes, Max Sieverts Fabriks Aktiebolag, of Esplanaden 7, 
Sundbyberg, Sweden. 

This specification describes an oil-impregnated cable, and the 
object is to facilitate the expansion of the oil when the cable is 

heated by the current. The cable consists of a lead sheath A, 


N°266,385 








layers of insulation B and C, and conductors D. Strengthen- 
ing wires are provided at E. At G there is a rubber core 
enclosed within a lead sheath H. The rubber core and the 
lead sheath H allow for the expansion of the oil, and when the 
current is cut off and the temperature of the cable decreases, the 
elasticity of these parts allows the oil to return to its original 
position.— November 24th, 1927. 


FURNACES. 


272,933. June 15th, 1927.—IMPROVEMENTS IN OR RELATING 
To ELectricaL Resistance Furnaces, Metallwerk Piansee 
G.m.b.H., of Reutte, Tyrol, Austria, and Paul Schwarzkopf, 
of Reichskanzlerplatz 10, Berlin Charlottenburg, Germany. 

This specification describes an electric resistance furnace suit- 
able for high temperatures. The furnace consists of a crucible or 
melting pot A, composed of — or zirconia, according to the 
temperature to be attained is a thermal insulation consisting 


N°272 933 





of chamotte and kieselguhr, which fits into a cast iron ring C. 
An electrical resistance coil composed of molybdenum, tungsten 
or alloys of these substances is provided at D, whilst the space 
E is filled with pulverised charcoal. The external closure is 
provided by a cover F, composed of cast iron, which supports 


the part A. In the event of the charcoal burning at the 
high temperatures, fresh charcoal can be fed in through the 
hopper H, which is provided with a cock.—-November 24th, 
1927. 

CRANES AND CONVEYORS. 
280,674. September 30th, 1926.—Conveyors, Spencer (Melks- 


ham), Ltd., and G. H. Bailey, Melksham, Wilts. 
This invention is concerned with conveyors for moving boxes, 
erates and other packages, and really amounts to their con- 
veyance on the top of rollers, which are driven as a string by 


N°280,674 





The 


on their ends. 
result is that the packages travel at twice the speed of the 


outside means connected with pivots 
We introduce one of the drawings of the 
Novem- 


driving mechanism. 
specification, but hardly any illustration is necessary. 
ber 24th, 1927. 


MACHINE TOOLS AND SHOP APPLIANCES. 
280,446. May 2lst, 1927.—CenTRELESS GRINDING MACHINES 
British Timken, Ltd., and F. Loader, Common-lane, Ward 
End, Birmingham. 
This machine is intended for 
rollers of roller bearings. The ro 





inding such objects as the 
_ are ground between two 
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wheels A and B, which revolve in opposite directions and at 
different speeds. 

















The rollers are fed into the top of the wheel and drop 


mittently. 
-November 17th, 1927. 


out below after having been ground. 


TRAMWAYS AND RAILWAYS. 


Axtes ror Ramway 
Zurcher- 


June 27th, 1927.—Rap1aL 
VEHICLES, Swiss Locomotive and Machine Works, 
strasse 41, Winterthur, Switzerland. 

This vehicle has two carrying and driving axles A A, of the 

Bissel type. These axles are pivotally connected by means of 

the radius bars B B, at the points M M, to the motors C C,. 


280,467. 


N° 280,467 

















The vehicle body rests [by the aid of pivot pins D D, on the 
driving and supporting axles A A,. The motors C C, are mounted 
on the carrier system or intermediate frame S, which, by means of 
links T T, and shafts U, is suspended from ‘the main frame R. 
The central axle F has its bearings provided in the frame 8, and 
the latter swings relatively to the main frame R with the central 
axle F.—November 17th, 1927. 


MISCELLANEOUS. 


280,382. December 7th, 1926.—Maxinc Hotiow Iron Bars, 
T. 8. Wheelwright, Buckhead Springs, Virginia. 

This invention is concerned with the manufacture of hollow 
stay bolt iron by building up a faggot of iron wire round a hollow 
core, filling the core with refractory material, welding the faggot 
together and then rolling it down to the desired dimensions. 
It has been found in practice that if the passes of the rolls are of 


N° 280,382 













































































circular cross section this procedure causes the bar to turn and 
twist to an extent such that the hole through the centre of the 
har becomes distorted, and sometimes at places becomes even 
closed. The inventor consequently uses polygonal passes for 
roughing down the faggot and only uses a circular section at the 


One of the rollers is shown at C and they are 
held in radial slots in a magazine wheel D which is rotated inter- 


compressed air while it is being rotated in a lathe.—November 

17th, 1927. 

270,660. March 3lst, 1927.—ImprovEMENTs IN Execrric Cur- 
ouT OR PROTECTIVE Systems wits Pitot ConpvUCcTORs, 
Forges and Ateliers de Constructions Electriques de Jeu- 
mont, of 75, Boulevard Haussmann, Paris. 

This specification describes a protective system for a en 
cables characterised by the fact that the protective pilot circuit 
| corresponding to each phase consists of two conductors, one 
completely surrounded by the other, the outer return conductor 
being distinct from the metal sheathing. The object of the 
| invention is to avoid the manifestation of high-potential differ- 
| ences produced between pilot wires by electro-magnetic coupling 
with the power cables. In the diagram A and B are the balancing 
transformers and C and D the windings of the correspondng 














N°270,660 
A a a 
F 
auligpigctinnichaneagupaien po 
—_—T 7 D 
c E’ 
relays. E and F are the concentric conductors of the pilot cable 


corresponding to the conductor G of the power cable. In circuit 
with the conductors E and F the secondaries of the transformers 
A and B are connected as also are the relay windings C and D. 
The portion of the flux produced by the conductor G, which 
normally acts upon the conductor E, is considerably weakened 
by the presence of the return conductor or sheath F surrounding 
the conductor E. The arrangement differs from the use of a 
metal-sheathed cable containing the pilot wire or wires of a 
Merz-Price protective system in that a separate return conductor 
is provided for the pilot circuit of each phase, and also in that 
the return conductor of each pilot circuit surrounds the pilot 
wire of the same circuit and phase.—-November 17th, 1927. 


280,438. May 6th, 1927.—IwproveMENTs tn STARTING MEANS 
FoR Mercury Vapour RECTIFIERS AND LIKE APPARATUS, 
The General Electric Company, Ltd., of Magnet House, 
Kingsway, London, W.C. 2 ; and Ezechiel Weintraub, of 14, 
rue des Marronniers, Paris. 

The starting electrode of the mercury vapour rectifier described 
in this specification is formed by a metallic rod A, which, when 
the rectifier is not at work, dips into the mercury of the cathode 
and it is supported by a bimetallic strip B with a connection C 


N° 280,438 








This side tube also contains 
As long as the 
rectifier’ is at work the strip B is heated directly by the arc 
which is indicated by the dotted lines ; it is also heated indirectly 
by the heat radiated from the anode E. The bimetallic strip is 
designed so that even when the minimum amount of current is 
flowing from the anode E the heat will cause it to be sufficientl- 
deformed to keep the electrode A outside the mercury.—Novem- 
ber 17th, 1927 


269,558. April 12th, 1927.—MeTHop or Manuracturine Hic 
Oxmic Resistances, Bernhard Loewe and Loewe-Radio 
G.m.b.H., both of Wiesenweg 10, Berlin-Steglitz, Germany. 

The preparation of high ohmic resistances of 100,000 ohms 

and above presents considerable difficulties. The usual practice 

of using rods of semi-conducting material, the inventors state, 
has not proved satisfactory, as the silicon compounds which are 
generally used display the so-called effect of ‘‘ remanence.” 

Wire-wound resistances are also unsuitable for many purposes on 

account of the excessive length of wire required and the inductive 

and capacity effects. It has been found that deposits of metal 
can be formed in layers in a comparatively simple manner upon 
an insulating support, and that their electrical resistances varies 
from 100,000 ohms up to several megohms. The process con- 
sists in dissociating, by means of heat or under the influence of 
electrical discharges, metallic hydrides, either alone or diluted 
with hydrogen, and forming a deposit of a metal or a metalloid 
upon a suitable insulating supporting body. The term metalloid 
is not intended in this specification to include carbon. By dilu- 
tion with hydrogen or with an inert gas such as nitrogen the 
thickness of the deposit can be regulated, and thus the magnitude 
of the resistance can be determined in advance. In many cases 
it has been proved advantageous to assist the deposition of the 
metal from the hydride by the addition of suitable amounts of 


as shown. 
one of the principal or sustaining electrodes E. 


attached to a side tube 


100 parts of hydrogen is passed through a tube of Jena glass of 
small internal diameter and provided with two lead -in electrodes, 
the tube being heated to 500-600 deg. Cent. In this manner « 
deposit of arsenic is produced, the thickness of which is increase: 
until measurements made between the electrodes show that th: 
desired resistance has been attained. Instead of arsenic hydrick 
a hydride of tin may be used..November 17th, 1927. 








Forthcoming Engagements. 
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Secretaries of Institutions, éc., desirous » of having 
notices of meetings inserted in this column, are req to note 
pa me i ght ay ee 
should reach this o on, or before, the morning of the 
of the week pr the In all cases the TIME and 
PLAGE at which the meeting is to be held should be clearly stated. 














TO-DAY. 


Junior InstTiTruTiIon oF ENGINEERS.—39, Victoria-street, 
London, 8.W. 1. Lecturette, “‘ The Burmese Lacquer Industry, 
by Mr. A. P. Morris. 7.30 p.m. 


SATURDAY, DECEMBER 3lsrT. 


Royat IwstiruTion or Great Brrrarm.—21, Albemarle 
street, London, W. 1. Children’s Christmas Lecture, “ En- 
gines (II). Learning About Steam,” by Professor E. N. da ( 
Andrade. 3p.m. 

MONDAY, JANUARY 2np. 


INSTITUTION OF AUTOMOBILE ENGINEERS : WESTERN CENTRE. 
—Merchant Venturers’ Technical College, Bristol. Paper, “* The 
Electrical Characteristics of Spark Gap and Sparking Plugs,’’ by 
Mr. E. A. Watson. 6.45 p.m. 


TUESDAY, JANUARY 3np. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Royal Society of 


Arts, John-street, Adelphi, London, W.C.2. Paper, “ Some 
Notes on Reorganising a Works to Increase Production," by Mr. 


C. R. F. Engelbach. 7.45 p.m. 


INSTITUTION OF AUTOMOBILE ENGINEERS. —Broadgate Café, 
Coventry. Coventry Graduates’ meeting. Paper, ‘* Case- 
Hardening of Carbon Steels for Automobile Purposes,” by Mr. 
H. Swain. 7.15 p.m. 


Roya Instrrvtion or Great Brirarx.—21, Albemarle- 
street, London, W. 1. Children’s Christmas Lecture, ** Engines— 
III., Engines which Work To and Fro,”’ by Professor E. N. da C. 
Andrade. 3 p.m. 

WEDNESDAY, JANUARY 4ru. 

InstituTION oF CriviL ENGINEERS: MANCHESTER AND Du1s- 
Trict AssociaTion.—Literary and Philosophical Society's 
Rooms, 36, George-street, Manchester. Paper, “ Fatigue and 
Wear Testing of Materials,” by Mr. J. Glen Primrose 
6.45 p.m. 

InstTiITUTION oF ELEcTRICAL ENGINEERS.Savoy-place, 
Victoria Embankment, London, W.C. 2. Wireless Section meet- 
ing. Papers: “ Rotating Loop Radio Transmitters and their 
Application to Direction-finding and Navigation,” by Messrs 
T. H. Gill and N. F. 8. Hecht ; “Some Experiments on the 
Application of the Rotating Beacon Transmitter to Marine 
Navigation,” by Dr. R. L. Smith-Rose and Mr. 8. R. Chapman ; 
“‘A Theoretical Discussion of Various Possible Aerial Arrange 
ments for Rotating Beacon Transmitters,"’ by Dr. R. L. Smith 
Rose. 6 p.m. 


INSTITUTION oF HEATING AND Me a ENGINEERS. 
Caxton Hall, Westminster, London, 8.W. Lecture, ** Oil 
Fuel Burning for Central Heating and Beanie Boilers,’ by 
Mr. G. Urquhart Morgan. 7 p.m. 

THURSDAY, JANUARY 5ru. 

InsTITUTION OF ELECTRICAL Exomes RS. Savoy- -place, 
Victoria Embankment, London, W.C.2. Pa : “ Storage 
Batteries in Relation to Modern Supply of Electric Lighting and 
Power,” by Mr. E. C. McKinnon. 6 p.m. 

FRIDAY, JANUARY 6rs. 
INSTITUTION OF “eae 
Westminster, London. 8.W. 

* The Marine Oil Engine,” by adeeus C. J. Hawkes. 


ENGINEERS.—Storey'’s Gate, 
Thomas Lowe Gray Lecture, 
6 p.m. 


Junior Institution or ENGIneers.—39, Victoria-street. 
London, 8.W.1. Exhibition of Instruments and Scientific 
Appliances. 6 p.m. 


TUESDAY, JANUARY 10ra. 

INSTITUTE OF MARINE ENGINEERS,.--85-88, The Minories, 
Tower Hill, London, E.1. Paper, “The Effect of Type and 
Disposition of Machinery on the Strength of Ships,"’ by Mr. 
T. R. Thomas. 6.30 p.m. 


SHEFFIELD METALLURGICAL ASSOCIATION. 
Sheffield. Annual general meeting. 7.30 p.m. 


198, West-street. 


TUESDAY TO THURSDAY, JANUARY 10ts To L2ru. 


PuysicaAL anp Optica Societires.—Imperial College of 
Science and Technology, South Kensington, London, 8.W. 7 
Eighteenth Exhibition of Electrical, Optical and other Physical 
Apparatus. 

WEDNESDAY, 


JANUARY lita, 


Overneap Lives Assoctation.—Institution of Electrical 





oxygen. According to one method of carrying out the invention, 





last pass. The refractory core is subsequently blown out by 


a dry stream of gas containing 20 parts of arsenic hydride to 





END OF VOL. CXLIV. 


Engineers, Savoy-place, Victoria Embankment, London, W.C. 2 
“ French Regulations,” by Major Theodore Rich, 5.30 p.m. 
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FOR SALE 
Continued from page 2 


_ ‘ 7" 
FOR SALE. 

‘ET LARGE HORIZONTAL BELT-DRIVEN 
Ss GEARED THREE-THROW RAM PUMPS, by 
Campbells, rams 8in. by 12in, stroke, 13,000 ¢.p.b., 
to soot. series, complete “a . 

VERTICAL STEAM-DRIVEN DOUBLE RAM 
PUMPS, all cast iron valves, eyls, Sin. by 10in. 
rams 6in, by 8in., C.1., 7000 g.p.h.; also DITTO, 
e 
It 





is. 6in. by 8in., all cast iron valves and rams 4in. 
» @ip, stroke, cap. 3000 g.p.b 

ein. CENTRIFUGAL PUMP, by Gwynnes, direct 
electric motor driven, for 460 volts D.C., complete. 

4in, DITTO, for 440 volts, all complete 

MASSIVE SET of HORIZONTAL BELT-DRIVEN 
CEARED TWO-THROW PUMPS, by Lee, Howl ; 
pistons 6in, by i2in, stroke, 20,000 g.p.b. at 75 
trokes per minute 
, VERTICAL BELT-DRIVEN DOUBLE RAM 
PUMPS, all cast iron fitted, rams 6in. dia. by 8in. 
stroke; and DITTO, 4in. by Gin. stroke. 

5. Ton DOUBLE PURCHASE STEAM - DRIVEN 
WINCH, by Sheppard, of Bridgend, steam 
evyls. Sin, dia., 10 in, stroke, 86in. dia. drum by 24in. 


wide 

GOOD RACK -DRIVEN PLANING MACHINE, 
table 7ft. 6in. overall by 2ft. Ofin, wide, running on 
“Vy " bed, admit between pillars 3ft. 6in., thoroughly 
»verhauled. 

200 kW GENERATOR, by Cromptons, shunt 
wound, interpole, 220 volts D.C., 910 amps., cont. 
rating, speed 1200 r.p.m 

TWO 120 kW GENERATORS, by Electromotors, 
shunt wound, interpole, cont. rating, 230 volts D.C, 
443 amyps.. 1200 revs. 

48in, dia. STEAM - DRIVEN HYDRO - EXTRAC - 
TORS, makers Putts, Cassels, suspended type, with 
steel perforated cage or basket. 

Modern i2¢in. Centre LATHE, by Milwaukee, witb 
straight “‘ V ** bed, 12ft. long, 8.A., 8.8., and 8.C., 
gear-box change, &c 

FURTHER PARTICULARS ON APPLICATION, 
SEND FOR LISTS 

STANLEY ENGINEERING CO., Bath Ex 





NE SIX-COUPLED SADDLE-TANK LUULUMU.- 
O TIVE, by Manning Wardle Inside cylinders 
ew steel fire-box, tubes, semoke-box 
tube plate Thoroughly overhauled Price upon 
application to PECKETT and SONS, Ltd., Atlas 
Locomotive Works, Bristol 6637 @ 


12in. by 18in 





ag Te MACHINE, by Noble and Land, Second 

band, very little used, 3ft. by 3ft. by i1ft 
stroke, with one 15 H.P. B.W.H. motor..... £485 

PLANING MACHINE, by Tangyes, second-hand, 
2ft. Gin. by 2ft. Gin. by Oft. struke.......... £200 

COLD CUTTING CIRCULAR SAW, by Isaac Hill, 
20in., second-hand nes £57 
CIRCULAR SAW GRINDER, by Isaac Hill, second 
and . ° ecseresccceseocoss 0 
THE BUTE WORKS SUPPLY CO., Ltd., Cymric 
Buildings. Cardiff 6634 o 


b 





PRACTICALLY NEW Heavy Duty No. 5 Reinecker 
incoln Type MILLER, single pulley driven, 

table Oft. 6in. by 2ft. 2in. with Sft. 2in. travel 

TWO DITTO, cone driven 

Practically New PLANO MILLER, by Reinecker, 
table 13ft. 9in. by 30in., stroke 13ft 
DITTO, by Ingersoll, table &ft. by 2ft.. stroke &ft 

PLAIN HORIZONTAL MILLING MACHINE, by 
Biernatzki, H.4, single pulley drive, table 65in. by 


18in. with 42in. feed 
HORIZONTAL UNIVERSAL MILLING MACHINE 
by Biernatzki, No. F single pulley drive table 


2in, by 12in.. with 3lin. feed 
N i Reinecker VERTICAI 
*y 24in., with 65in. feec 


GEORGE, COHEN SONS 


Telephone Willesden 0944 Telegrams Coborn 
London.”* Ex 


MILLER, table 7lin 


PARK ROYAL, 
Ww. 10 








S PECIAL.—FOR IMMEDIATE SALE AND 
" DELIVERY 
VPRIFSTMAN 5-TON LOCO. GRABBING CRANE, 
supplied new 1920, perfect condition, done little work. 
Spare jib, 40ft. long 

WILSON 5-TON LOCO. GRABBING CRANE, 
supplied new 1919. A very fine crane in nearly new 
condition 

SMi) H 5-TON LOCO, SHUNTING CRANE, sup) lied 
ew 1 24, practically equal to new. 

SMITH 5-TON LOUU. CRANE, supplied new 1919, 
very lightly worked and now practically as good as 
n 


t 


ew. 

NAVVIES.—TWO RUSTON No. 6 One on 
Caterpillars. one Rail Wheels, both new 1923 and ip 
excellent condition 

LOCOMOTIVE. — MANNING -WARDLE _12in.., 
6-wheel coupled, standard gauce Just overhauled 
and tested. 4 really first-class engine 
PLEASE SENT US YOUR ENQUIRIES. 
JOSEPH PUGSLEY and SONS, Ltd., Lawrence 

Ex. 


Hill Bristol. 
7 h 
TURBINE 
T”  @. a us 
PUMPING SET. 
Consisting of 

BELLISS and MORCOM VERTICAL COMPOUND 
ENGINE, connectei by flexible coupling toa MATHER 
snd PLATT TURBINE PUMP ; engine cylinders 12in 
snd 19in. diam. by 10in. stroke, 390 r.p.m., suitable 
a steam pressure of 130 Ib. per square inch 

Che Mather and Platt Pump is a 3-stage pump, with 
l4in. suction branch and i2in. delivery branch, 
capable of delivering (as a maximum) four million 
gallons per 24 hours against 175ft. head 

Engine complete with an Edwards’ Type Steam 
driven Air Pump and Surface Condenser, having a 
cooling surface of 470 sq. ft., also included, Baker 
Oil Separator and Pump 

OAN BE INSPECTED AT GREAT BRIDGE AT 
ANY TIME 

PHOTOGRAPH SUPPLIED 
_ Shippers or agents for concerns abroad are cordially 
invited to communicate with JOHN CASHMORE 
(ireat Bridge, Staffs Ex 








*PHONI 98 STAINES 


BOO Birniigge wove vc 
tATING SE" 


150 KW Ashworth Parker-Siemens DITTO, 460 
volts D.C., 3-wire 
THREE 75 KW _ Browett-Lancashire STEAM 


GENERATING SETS, 220 volts, 3-phase, 50 cycles 
THREE DITTO, 440 volts, 3-phase, 50 ¢ 
HARRY H. GARDAM and CO., Limited, Staines 


7204 G 


TURBO-ALTERNATORS FOR SALE. 


THE ADELAIDE ELECTRIC 
SUPPLY COMPANY LIMITED 
will have for disposal early in 1929 :— 


1 5000 KW. 3000 r-p m. 6600 volts 
50 periods BRITISH THOMSON .- 
HOUSTON TURBO-ALTERNATOR, 

and 

1 5000 KW. 3000 r.p.m. 6600 volts 50 

periods METROPOLITAN-VICKERS 

TURBO-ALTERNATOR, 

Aamot : ’ 


both complete with surface cc Z equip 
These sets were installed in the Company's power 
house in 1921 and 1923 respectively and are in 
regular and satisfactory operation. They are being 
offered for sale solely to make room for larger sets 
Particulars may be obtained from The Adelaide 
Electric Supply Company Limited, Adelaice, 
South Australia, or from the Company’s London 
Office, 27-28, Finsbury Square, E.C. 2. 











GENE.- } 


FOR SALE 





NE FOUR-COUPLED SADDLE TANK LOCO- 
MOTIVE, by Hawthorn, Leslie. Outside 
cylinders i4in. by 20in. New Steel Fire-box and 
bes, thoroughly overhauled. 
Price upon application to PECKETT and SONS, 
Ltd., Atlas Locomotive Works, Bristol. 6043 a 





WORK WANTED 





ANTED to MANUFACTURE, SPECIAL MACHI.- 
NERY or ENGINEERS’ APPLIANCES Up- 
to-date machine plant for either heavy or medium 
work. Own foundry and pattern shop.—EASTON 
and JOHNSON, Ltd., Engineers, Taunton Ex. u 


GEARING of all description GEAR Wheels up 

to 10% dia FLY ROPE and SPUR DRIVING 

WHEELS up to 28tt. dia. 

BRICK 4 CLAYWORKING MACHINERY 
of all kinds. 

ENGINES :—" Unifiow,” “Corliss,” or Drop Valve 


CLAYTON, GOODFELLOW & CO., Ltd., 


% % 
TRON CASTINGS * 


LARGE CAPACITY FOR REPETITION WORK. 


THE HEATLY-GRESHAM ENG’G CO., Ld. 
LETCHWORTH & LONDON. 


CASTINGS WITH A REPUTATION. 








** RATIONAL” 4 
OIL & GAS ENGINES. 





e LET US REFER YOU TO USERS 2 
tobe, ‘ = ey 
hap RATIONAL Se 
“2 AIR EXHAUSTERS. ¥§ 








& 


Z, D. BERRY and SONS, Engineers, The Albion 
4e Works, Regency-street, Westminster, 8.W. 

established 1810), UNDERTAKE MACHINING and 
GENERAL WORK. Lathes up to 9in. centres with 
Gap Beds, Capstans, Automatics for bar work, Radial 
and Vertical Drills, Planing up to ft. by 4ft. by 4ft., 
Shaping, Milling, Gear Cutting to 36in. dia., Internal, 
External and Surface Grinding, Hand Forging, Small 
Press Work, &c 6624 u 











LCCOMOTIVE MARINE STATIONARY 


4a 


S[IPERHEATE 


COMPANY LIMITED 
1895. STRAND 


LONDON, W. 
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Telephone: 5061 Coventry (8 lines). 


VICTORY GEARED HOISTS 





Front view with protection 
cover removed. 


HERBERT 





ED HERBERT LTD. COVENTRY 





Telegrams: Lathe, Coventry. 


Ensure maximum security and 
efficiency. 

Crown wheel and pinions of 
forged steel. 

All steel construction from hook 
to hook. 

Automatic brake. 

Parts are interchangeable. 
Every hoist is tested. 

Made in 13 sizes with approximate 
lifting capacities from $ to 20 tons. 


DELIVERY FROM STOCK: 


Ask for catalogue sheet 8.7. 355 Ad B. 
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Co., Ltd., 








LOW PRICES. 


The 
Constructional 
Engineering 


Titan Works, 
BIRMINGHAM. 


"Phone : MID. 2182 


BOILERS. 
VERIICAL QUICK-STEAMING. 


WITH HAND-PUMP AND INJECTOR 


STOCK SIZES 
1 to 20 H.P. 





— 


"Grams : ** STRUCTURAL” 


THE 


mOPOL; 
STEAM 
TRAP 


cos 


For pressures 
up to 350 Ibs. 


For superheat Thousands in use 


(A good trap to specify) 


Tay, 


| Positive Renewable 
discharge valve and seat 
in special non- 
No air lock corrodible steel 
Complete ab- Main Gua 
sence of com- tube of solid 
plications wn steel 


Non - corrodible 


HOLDEN & BROOKE Ltd “yz, %etis’ice 














TANKS 


GALVANISING & CONSTRUCTIONAL IRONWORK. 


JOSEPH ASH AND SON, LIMITED, 
Rea street South BIRMINGHAM 

















FOR 


for All Purposes. 


YOUR ENQUIRIES ARE INVITED. 


a CHARLES ROSS, L": SHEFFIELD, 


WEIGH BRIDGES. 
Any Size or Capacity, for Road or Rail. 


PLATFORM WEIGHING MACHINES 


London Office: 7, CARTARET ST., BROADWAY, WESTMINSTER, S.W. 
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WE BUILD 


STEEL BUILDINGS FOR EVERYTHING & MAKE EVERYTHING FOR BUILDINGS. 


EM TL 


SPECIALISE IN BRITAIN’S NEEDS. 


SSS S 
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Yi Wf 


ALL HIGH GRA 


DE STEEL. 


WE HAVE THE BEST AND LARGEST VARIETY OF 


SASHES, CASEMENTS AND STAIR 
STORAGE BINS AND TOOL RACKS. 
ROOFLIGHTS AND WEATHER BARS. 
GUTTERS PIPES RIDCES &VENTILATORS. 
TANKS, CISTERNS CYLINDERS & BARROWS. 


SHEETS att sizes & cuaces BLACK &CALVANIZED. 
BEST AND CHEAPEST. 

















PETERSHILL RP 








A/s0 at LONDON, DEPTFORD, LIVERPOOL, 
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Cable address: ‘‘Adelect Adelaide”’ (or London). 
6773 a 















GLASGOW. 


BRISTOL, BELFAST & DUBLIN. 
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Citroén Standard Gear Units 


By Appointment 
| Ironfounders to 
} H.M. the King. 













BRASS & GUN- METAL | 


CASTINGS. 


Made up to 10cwt. to suit Admiralty 
and other requirements. 


CARRON ( 


ENGINEERING 






These units are constructed on unique yet 
simple lines, enabling a large range of 
gears to be accommodated in one size of 
gear case. Owing to this construction, 
manufacture on a production basis is 
possible, thus ensuring 





CARRON :: STIRLINGSHIRE 











Low Prices 


with 


Quick Deliveries 


Write for descriptive leaflet and particulars. 


The CITROEN GEAR CO., Ltd., 


Citroen Building, Brook Green, Hammersmith, 


London, W. 6. 
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RRIGATION APPLIANCES 


ON 


AKE Mentz Dam :— 

Sundays River Irriga- 
tion Board, South Africa. 
Five Mild Steel Free 
Roller Sluice Gates, to- 
gether with 
operating gear, etc., sup- 
plied by us. 


LONDON 
OFFICE: 


39. Victoria St., 
Westminster, 
S.W. 1. 
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TTTTITL EEE TT 


LAKE MENTZ 


DAM, SOUTH AFRICA. 








necessary 








MAKERS: 


GLENFIELD & KENNEDY, L?- 


KILMARNOCK — SCOTLAND. 


ACH Gat measures 
30ft. oin. span by 
25{t. oin. deep, and the 
weight of each is approx!- 
mately 53 tons. The Gates 
are designed to withstand 
a total water pressure of 
26 feet head 


BOMBAY 
OFFICE : 


Pheenix Building, 
Graham Road, 
Ballard Estate. 


CALCUTTA 
OFFICE: 


Fairlie House, 
Fairlie Place. 
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MORTON EJECTORS ne ee 


FORGINGS 


“MORTON” 


rergcga™<! TT MULTIPLE JET 
CONDENSERS 








ENGINEERS 





WORK WITH OPEN DISCHARGE. 
ACCIDENTS THROUGH 
REFLUX of DISCHARGE SUMP WATER 
ARE THEREFORE IMPOSSIBLE. 





MADE IN THE FOLLOWING SIZES 


¢oa 
Y2 in. Lin. %in. Din. 2in. 


O] 2 Vain. Zin. 3 Vin. 1.4 in. 


WILLIAM.B.CULL& SON. ENGINEERS & (American 

TENNANT ST. BIRMINGHAM. “GENERAL SMITHS. WHITON CH UCKS Make) 

Telephone : Miptano 932. EstasrisHeo|875. GENERAL MACHINISTS. The Chuck with 
a reputation. 


GEARED SCROLL 


(as illustrated) 











| 
| 

















ary se 
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Welded and Rivetted Plate Work 





in 13 sizes, 
from 24” to 24” with | set 
or 2 sets of jaws. 
Cast Iron or Steel Bodies in 2 strengths—Standard and Heavy. 


Other types:—Geared Scroll Combination and Independent (C.I. or 
Steel Bodies). 
Lighter Patterns:—Lever and Geared Scroll up to 9° and Independent 
(3 or 4 jaws) up to 10°. Also 2 jaw and special types. 
EX STOCK. 


TANKS, 
PRESSURE 
VESSELS, etc. 





+7 ARE 


Welded bas pplicati 
Gear | THE SELSON ENGINEERING CO. Ltd., 
Cases 26/28, CHARLES ST., HATTON GARDEN, LONDON, E.C. 1. 








a speciality. A BOOKLET DESCRIBING 
BIBBY COUPLINGS 
Will be sent to any Eagineer by 


/THE WELLMAN BIBBY CO. LTD.. 


VICTORIA STATION HOUSE, — ST., LONDON, $.W.1 


See Ii! Telegraphic Addret ; muplings, Gowest, London, 
ane Telephone No. ; Victoria 7782-34 


HANDLING PLANT 


OF ALL TYPES 









‘iphone: ©HE STEEL BARREL CO., Ltd., _,.......: 


251 Uxbridge. Engineers, UXBRIDGE, Middlesex. Barrels, Uxbridge. 

















hs Zi = Sir N Gai as ais a; TRS 


aa a 4 AERIAL CABLEWAYS 
: so ROPEWAYS 











Telegrams: ‘Cranes, Aberdeen.” 
Telephone: Aberdeen 3162 (3 lines). 


LONDON OFFICE :— 


AMBERLEY HOUSE, 12, NORFOLK ST, STRAND, W.C.2 
Tel.: Central 8927. 


SUKKUR BARRAGE, INDIA. 
12-TON ELECTRICALLY-DRIVEN GOLIATH CRANE 











AND CONCRETE MIXING GANTRY. 


Part of two complete Concrete Blockyard Plants, including Elevators, Bunkers, 
Measuring Tups, Electrically-operated Inclined Planes, Cranes and Mixing Gantries. 











<. C. DUN KERLEY & €o., Kup. 
IRON & STEEL FROM STOCK. 
Joists, Sections, Plates, Bars, Sheets, etc., in all Standard Sizes for the Engineering Trade. Structural Steelwork 
made promptly in our own Shop from Stock Material. 
Telephones: 6490 CENTRAL (6 Lines). SECTION BOOK ON APPLICATION. Telegrams: “AJAX, MANCHESTER.’ 


OFFICES and WAREHOUSES - STORE STREET, MANCHESTER, 
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64 b | SIME CARDS. REPAIRS 
BRITNIC” |IF | Bees 
WATER TUBE BOILERS & | 
MECHANICAL STORERS: ||| at, mie inhi ee | faore 
TOE, ao Be PE OO. ST | Ti re sar eae 
—————— || MERRYWEATH ERS’ 
L26 
| Hose Pipes Vacuum Exhauster: | 
| FOR FLUSHING ®& FIRE SERVICE. for Emptying Cesspools. 
—— - | 
cret- |} , INODOROUS, | 
Manche | pa tage Leather Hose SIMPLE, | 
| DE FR FINEST SELECTED 
Urquhart Lindsay & Robertson Orchar, Ltd. | og ’ ie | 
BLACKNESS & WALLACE FOUNDRIES, BRITISH MADE THROUGHOUT. Work can be done during daytime. 
ye ap DUNDEE. Write for ‘‘ Hints on Hose,” 70 pages. Write for illustrated pamphlet. td. 
eae tow MERRYWEATHER & SONS, LTD., | | Budenber g Gauge C0. ; I" 
SHAFTING, FIXINGS, PULLEYS & GENERAL ENGINEERING. (With which is now incorporated Shand, Mason & Co.) BROADHEATH, 
See [Uuctraes Advertisement ian week and nes. 63, Long Acre, W.C.2. Works: Greenwich, S.E.10, London. Mr. Manchester. 
Branehes : ’ 
— - ran LONDON =e @Laseow 
RAPI Db” PRESSURE GAUGES, 









yt OF in 


Wm. JOHNSON & SONS | eae 


(LEEDS), LTD. 


ARMLEY, LEEDS, for 





SEMI-FLUIDS 
TAR 





Telegra ms 
DRUM” 
Bradford. 

















VALVES 


























The DRUM ENGINEERING @ Ltd istic cal 


28, HUMBOLDT STREET, BRADFORD, YORKS. 








DESIGNED 
TO SUIT 
ANY METHOD 





Write for 








POSITIVE pe ” || Self- for Pressure, 
ACTION || tastramente ‘and Speed. 




















| D tong chasers not only 
slow up production, 
e they lose their shape and 
R tt so produce inferior threads. 

ese ing For this reason cuts in 
resetting time are not 
easily accomplished. 


Q Uu e ~* tio n Nevertheless, more accu- 


rate threads with less re- 


concerning your diehead _ setting isnow possible with 
threading. the Hartness “ High- 
speed Series” Auto- 
matic Diehead because 
after hardening the thread 
form of the chasers is 


GROUND 


LAPPED 


They cut more freely and 


hold their edge far longer 
e t W than the usual unground 
chaser. 


JONES & LAMSON MACHINE CO., 
19, Water Lane, London, E.C. 4. 














TEON 


BELTING solves many tough 
problems of power transmission. 
It is your security against 
stoppage and loss of power 
and carries a guarantee of 
behaviour under any running 
conditions. 


Write the Sole Manufacturers— 








FLEMING, BIRKBY & GOODALL, LTD.., 








BROWN 
BAYLEYS 


STAINLESS 






Made by the Inventor at 








STAINLESS STEEL & IRON WEST GROVE MILL, HALIFAX, ENG. 
BROWN BAYLEY S STEEL WORKS L™- SHEFFIELD 


Telephone: 3748 (2 lines). 
Telegrams: ‘* Fleming, Phone, Halifax." 
London: |, Broad Street Place, E.C. 2. 

































REGISTERED TRACE MARK 


DRYSDALE 


REG NO. 457390. 








_ MONOMARK-BCM/4RY. 


= 


PUMPS 


These pumps do not consist merely of an oil 
engine coupled to a centrifugal pump. Each set 
is a unit specially designed for salvage work, 
and for no other purpose. 
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DREDGING PLANT 


TO THE LARGEST DIMENSIONS AND CAPABILITIES 


PATENT CUTTER HOPPER DREDGERS, FLOATING CRANES, DIPPER DREDGERS, 

ROCK BREAKING PLANT GOLD & TIN RECOVERY DREDGERS, AND DRAG LINE 
ited DREDGERS, ee 

New Buckets, Links, Pins,Gearing,etc.. supplied for exis ting Dredger 


FLEMING & FERGUSON Ld. 


Phone: Paisley 2648. SHIPBUILDERS & ENGINEERS, PAISLEY. SCOTLAND. Teleg. Address; “ Phaniz, Paisley.” 
London Agents: Messrs. Nye & Menzies, Capel House, 62, New Broad St., London, E.C. 2. 'Phone: London Wall 5846, 














= & }! 
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Every Engineer 


Yy, 
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é needs— ‘ 
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vi 
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HE “STONE-PARAMOR” ROTARY 

PUMP is constructed on Scientific Principles 
and specially designed for handling fuel and 
: lubricating oils, and industrial viscous fluids. 















wide range of Stores and Specialities, 


6 RR es 


LUBRICATING | 
OILS : 


Produced from finest lubricating crude, and 
graded in viscosities to successfully fulfil 
the varied range of lubrication requirements. 








, PURE 
“FISKE” perrottum pase 


GREASES 


Of correct consistencies to cover a wide range of grease 
lubrication needs for all classes of machinery and plant. 


WILLCOX’S HAND SEWN 


LEATHER BELTING 


Made in our own factory, from centres 














x" TUTTTTaenaeeeesnnessaeesareteanetannteeteeenee teense eee Rete 


CARMI ME 









° ° ° of reliable English Strap Butts—no 
Rolling action between inner and outer rotor *dhesiion” and Ais Willers 
reduces friction to a minimum. ** Balatite’’ (regd.) Balata Belting, etc. 
Made in all sizes up to 550 tons per hour capacity. GY “ JOINTITE 9 s 
% COMPRESSED ASBESTOS neurites § 
Suitable for high vacuam conditions and delivery % on te aah alii $ 
pressures up to 200 lbs. per sq. inch. Y For high pressure steam, Ss 
GY ail, petrol, acid, etc. , joints. S 
Full particulars will be sent on request. %G, WRITE FOR LISTS. " 
W. H. WILLCOX & CO., LTD. 


— 
rt 


J STONE}: COMPANY LTD) 8 Southwark. Stat Landen, SE 


Deptford, London S.E.14. 


ws 
w 

















PETTUS 


QUANTITY PRODUCTION IN THE FOUNDRY 


For the production of castings in large quantiies STERLING ROLLED 
STEEL MOULDING BOXES are ideal, They possess all the 
essential qualities necessary for rapid handling—lightness, rigidity, durability, 
permanent accuracy, freedom from distortion and freedom from breakage. 


2 














All Sterling Boxes are made to specification and to suit the individual needs 
of each Foundry. They are designed for use with either fixed or loose 
pins, and we will drill them to suit your existing pattern plates. 





We have a comprehensive range of standard styles covering every foundry 
service. Send your next moulding box enquiry to the leading moulding box 
manufacturers. 


STERLING FOUNDRY SPECIALTIES, LTD., BEDFORD, 


Telephone: 3345 BEDFORD 
London Office: 13, VICTORIA STREET, S.W.1. Telegrams: “ STERFLASK,” BEDFORD ENGLAND 


Code: WESTERN UNION 
So 
ORD 
BOR H 


LOCKED WIRE ROPE. sins. SN 


niin 
“cin 
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MANUFACTURED BY VERY FLEXIBLE é ais sont 
GEORGE ELLIOT & CO., Ltd. Works: CARDIFF Ueteneter] 
Office: 16, @reat George St., Westminster, London. DOS NOT TWIST IN WORKING. CEL 
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O power waste by slip 

or friction can occur 

where chain drives are 

installed—just smooth, regu- 

lar turning with a minimum 
of noise and vibration. 


Chain Drives incorporate 
all the advantages and none 
of the disadvantages of all 
other forms of transmission 
gear. They are positive, 
flexible, compact, and highly 
efficient. 


RENOLD 


STANDARD 
STOCK DRIVES 


HIGH EFFICIENCY 

AND CONTINUOUS 

ECONOMY AT 
LOW COST 


STOCK DRIVES FROM 1 TO 100 
H.P. LARGE RANGE OF SPEEDS 


AND RATIOS 


DELIVERY WITHIN 24 HOURS 


HANS RENOLD LIMITED 





DIDSBURY 
MANCHESTER 








angomes— 


Motor Generator Sets 


for Battery Charging. 
A.C. to D.C. D.C. to D.C. 








We specialise in supplying Motor Generator Sets for battery 
charging. Outstanding features are high efficiency over a 
wide range of load, cool and silent running and economy of 
operation. All our machines are fitted with ball bearings, 
and comply with B.E.S.A. Specification 168/26. 


Quotations and all information free on application. 












PTL Ui ib LLU LL LLL LUM 


RANSOMES, SIMS & JEFFERIES, LTD. 
Orwell Works, Ipswich. 





















IS 607, WORTH WHILE? 


IF SO 


WHY DON’T YOU USE 


A PIPE FRAME 


(Sturrock’s Patent) 


FOR ALL TEMPLATED PIPES? 



























This tool has been well tried out and supersedes 
wooden templates for templated pipes in leading 
shipyards, engineering works, coppersmiths, and 


chemical works on Clyde and Tyne. It is 














LIGHT, RIGID & ACCURATE, 








saves 60% of labour costs on templated pipes, gives 





more accurate work. Pipes can be finished from 







it with holes bored in flanges ready for erection— 
Pipe Frame is re-usable. 


Price, One Set and Negative £8 14 O 
Makers: 





L. FERGUSON, LTD., 


95, BATH STREET, GLASGOW. 











Price, One Set - £4100 
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Sleeper Chairing or Screw Driving Machine 
Type R B. 








A rapid and economical machine for driving the 
screw spikes for fixing rail chairs to sleepers. 


Thomas Robinson & Son, Limited, Rochdale. 





































The prestige of HARVEY to-day stands 
higher than ever before. The facilities of 
production and. the undoubted quality of 
workmanship have tended in no small degree 
to establish confidence in all our products. 


Let us have your specification for all kinds of 


Sheet Metal and Plate Work. 






1’ PLATE ELECTRICALLY MILD STEEL 


petted pm a ry es 
* AHARVEYC tox I* 


WOOLWICH RD.. LONDON ::SE/?7. 


PROGRESSIVE SINCE 1874. 








Telephone: Greenwich 0020 (10 lines). Telegrams: Cheaper, Char, London. 





HARVEY 

















GWYNNES 
CENTRIFUGAL 
PUMPS 


for all services 
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IRRIGATION, DOCKS, MINES, 


WATERWORKS. HYDRAULIC POWER, 
SEWAGE, FIRE, SALVAGE, DREDGING, 
BOILER FEED CIRCULATING, etc. 


Steam, Oil, Gas or Electric Drive. 


Pumps for all Industrial Purposes 


Patent Turbine Pumps for submerged working 


Pumps for the Dye and Chemical Industries 


Mar 


ine Service Pumps. Oil Pumps 


Lined Ball Joints for gritty liquids 
Die Castmg Machines 


Pate 


nt Hydraulic Ejecters 
































** INVINCIBLE” 


OIL PUMPS 

















HAMMERSMITH 


LONDON 





GWYNNES PUMPS I? 


HAMMERSMITH WORKS 


AND LINCOLN 












“CRAVEN’S” 


HIGH-CLASS 


SHEET METAL WORKING 
MACHINERY. 
THESE MACHINES ARE MADE 
FROM THE BEST MATERIALS 


AND ARE ERECTED BY 
SKILLED MECHANICS. 


BRADLEY & CRAVEN, L”” 


TELEPHONE: WAKEFIELD 3 aad 807. 







ILLUSTRATION OF OVERHEAD TYPE QUILLOTINE. 








SHEARING MACHINE FOR CUTTING SHEETS 7'O’ xf THICK. 





COLLIERY 
HAULAGE AND 


“CRAVEN’S" 


WINDING ENGINES. 


BUILT FOR LONG LIFE, 
EFFICIENCY AND 
PERFECT PRECISION. 


WAKEFIELD, ENGLAND. 


TELEGRAMS: “ORAVEN, WAKEFIELD.” 
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AUTOMATIC SLOT & KEY- 
WAY CUTTING MACHINE. 


LOTS and Keyways can be cut rapidly and 
more economically on this machine than 

by any other method. 
The machine is entirely automatic and easy to 
operate. 
Adjustable stops for tripping and reversing the 
automatic traverse of the spindle head are 
provided. 
The vertical feed of the spindle is automatically 
disengaged when the desired depth of cut has 
been reached. 


Maximum width of keyway cut se 13’ 
Maximum length of keyway cut... 20" 


DELIVERY FROM STOCK. 
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Adapt, Adopt, Improve 


The practical interpretation of a famous slogan. 





Area Sales Offices 
CARDIFF 

National Bank Bldg., Fenwick St., LIVERPOOL 
28, Royal Exchange Sq., GLASGOW 


HE very existence of British Ropes 

Limited is a move by some of the most 

famous rope manufacturing businesses 
towards adapting themselves to the better 
service of the rope using industries. 


The accumulated experiences and resources 
of all the factories comprising British Ropes 
Limited has enabled them to adopt every 
possible modern facility known to _ rope- 


making practice in all their works. The 
most approved principles of organisation 
for highest grade production have also been 
adopted with the greatest success. 


These measures have resulted in an improved 
product, an improved service, and an im- 
proved distribution till each represents the 
very best that any one organisation inthe rope- 
making industry can offer at home or abroad. 


BRITISH ROPES LIMITED 


Head Office: 


32, Cavendish Square. 


LONDON, W. 1. 


jvea Sales Offices 
WAKEFIELD 

Abbots Road, GATESHEAD-ON-TYNE } 
Ropeworks, FALMOUTH 
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90in. Heavy Duty Railway Wheel Lathe, Single Purpose Type, turning 6ft. 10in. locomotive wheels. 


ORE than fifty Noble and Lund Heavy Duty 
Railway Wheel Lathes are used by important 
Railway Companies throughout the world. 


The machines are of very massive construction and can 
be supplied with a crane or rolling-in apparatus which 
facilitates mounting and removal of the wheels. 
high output is obtained. 


A very 


Controls are placed in the most convenient position and 
tool changing is eliminated except for re-grinding. 


We shall be very pleased to demonstrate these machines 


They are made in 5 sizes for wheels up to 37ia., 48in., 


66in., 78in. and 90in. diameter. 
CATALOGUE ON REQUEST. 


























A few users of Noble & Lund Heavy 


Duty Wheel Lathes :- 


London, Midland and Scottish Railway 
London & North-Eastern Railway 

Great North of Scotland Railway 

Great Western Railway 

North British Railway 

Great Indian Peninsula Railway, India Store Depot 
Egyptian State Railway 

Buenos Ayres Great Southern Railway 
Buenos Ayres Pacific Railway 
North-Western Railway, India Store Depot 
Jodhpur Bikanir Railway, India Store Depot 
Bengal Nagpur Railway 

Rhodesia Railways . 

Carro Ferri] Lorenco Marques, Mozambique 
New South Wales Government 

Eastern Bengal Railway, India Store Depot 
Edinburgh Corporation Tramways 

Aberdeen Corporation Tramways 

Calcutta Tramways 

Bombay Tramways 


Back tool rests are 
fitted for turning down the sides of the tyres without interfering with the tools at the front of the lathe 


RAILWAY WHEEL LATHES. 
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STRUCTURAL 
STEEL AND IRON- 
WORK OF EVERY 

DESCRIPTION. 
BRIDGES, ROOFS. 
STEEL FRAMED 

BUILDINGS, CRANE 
GIRDERS CRANE 
GANTRIES, CHIM- 
NEYS, PIT HEAD 
FRAMES, TOWERS. 
RIVETTED PIPES. 


a a 


’ . 
oe Se9.e, 


- 9°. =8" 
Ca 


AND woexs 


MOTHERWELL 


Ts. reeceme Mowers 
BR10GE MOTHER WELL 





LONDON aooeEts 
82 VICTORIA STREET WESTMINSTERS V’ 1 
ateee pir 


MOBRIC OL ML ONOIN 





Siam 


THE BANGKOK DOCK CO LTO 


REPRESENTATIVES ABROAD 





SOUTH AFRICA 
Messas OOWSON & DOBSON. Lt. m4 BOVO a> 
JOM ANMESBURS 13 mame 











KILNS AND 
TUBING, PIERS, 
JETTIES, PON- 
TOONS. DOCK 
GATES, CAISSONS. 
OIL STORAGE 
TANKS, WATER 
TANKS, PRESSED 
STEEL TROUGH- 
ING. SLEEPERS. 
GUTTERS. ETC 
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HEAVY TURRET 
LATHE WORK. 


HE spindle for the Herbert No. 9 Combination Turret Lathe is made 


HERBERT 


COMBINATION 


hes TURRET LATHES 
from a 50-ton tensile steel forging which weighs 3} cwts. The finished ARE MADE IN 


spindle weighs }? cwt. It is bored through and finish turned, ready for THREE SIZES: 
grinding, in two operations on a Herbert No. 20 Combination Turret Lathe. No. 3 S” centres 
5 Hole is 32” diameter by 32” long. The total machining time is 2 hours No. g .. 10” centres 
8 minutes. No. 20 .. 13° centres 
DELIVERY 


Look at the illustration and note the gripping power of the Coventry Chuck 
the forging is held by only }” on the flange; the overhead support which FROM STOCK. 


ensures absolute rigidity under the heaviest cut; the tools arranged for 
turning and:boring simultancously. 


JOOOOO 


Let us give you guaranteed production times on some of your work. 


Rita 4 E RBE R a 
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G. P. BANBURY irexworrs CROY DON 


Telephone: CROYDON 1570. Established 1901. Telegrams: [RON, CROYDON 


STRUCTURAL AND MECHANICAL ENGINEERS. 


WE QUOTE FOR AND SUPPLY 


BUILDINGS AND PLANT COMPLETE. 


Also Component Parts Cast, Forged or Machined for Breakdowns or Other Special Need. 
STRUCTURAL WORK FROM SECTIONS OR PLATES; PATTERNS, AND PERFECT CASTINGS UP TO 7+ TONS. 
ALL MACHINED AND ASSEMBLED THROUGHOUT IN THESE WORKS. 


WORKS AND DRAWING OFFICES 9 MILES FROM WESTMINSTER. EXPORT ORDERS F.0.B. LONDON OR SOUTHAMPTON. 
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AND LATHES fr EVERY PURPOSE! © 






The Full range of Lang Lathes 
includes Centre Lathes and 
Chucking Lathes in many diFF- 
erent designs & sizes. lhey are 
all good lathes: good, because 
they are dependable for quick 
output rales. 

Next time you wanf a tothe, let 
Us give you some output figures. 
Meanwhile our cafalogue should 
be in your File. 


JOHNILANG's SOXS'L2 


SO NSTONE® 








HUULUVUUUTOUTAOUATUUUOURUA At TUALLY 





CAPSTAN LATHES 
TURRET LATHES 


BROACHING MACHINES 


EARLY DELIVERY 
can be given of all 


types. 


Full particulars on 
request. 


H. W. WARD & Co., Ltd., 


Selly Oak - - BIRMINGHAM. 





2) 





INL II 


HIGHLY PRODUCTIVE AND 
ECONOMICAL ON BOTH 
CHUCK AND BAR WORK. 


Production times on your work will 
be submitted on receipt of samples or 


drawings. 





2in. X in. HEXAGON TURRET LATHE. 
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Be ees em Milling 


means 


High Quality Output—Low Operating Costs. 





CUT THE COST 
AND IMPROVE THE QUALITY. 


OUR 5c “SUNDERLAND” 
GEAR PLANER FOR WHEELS UP TO 24’ 
DIA., 5” FACE, 4 D.P., USING TWO CUTTERS. 
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WILL GENERATE 4 CAST IRON GEARS 
74 T.. 4 D.P., 2” FACE IN 80 MINS. OR 


20. MINS. EACH. 


J. PARKINSON & SON, 
SHIPLEY. 
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HE four illustrations show 
the Archdale 30° Vertical 
Milling Machine at work, 

and each is typical of the 

application of Archdale Mill- 

ing Machines. Machine Tool 

Users of the widest exper! 

ence choose “Archdales” 

when requiring _ accurate, 
dependable milling, and low 
sroduction costs. Why? Just ! 
aeons Archdale Milling | 

Machines have proved in 

service that they fully meet 

the claims made for them. 

Are you entirely satisfied with 

your own milling output, both 

as regards quality and cost? 

If not, write to us to-day, you 

will incur no obligation, and 

—we can probably assist you. 








ee 














James — hectidale & Company, Limited, 


LEDSAM STREET, 


‘Phone: Edgbaston 2276 & 2277. BIRMINGHAM. 





Wires: *‘ARCHDALE, B’'HAM.” 
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ARMSTRONG:WHITWORTH 
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BROACHIES 





The features which are of the most importance in these tools are 

accuracy and a satisfactory degree of hardness over the whole length 
of the broach. One or two soft teeth will ruin a broach for the 
purpose of producing a first-class job. We have specially designed 
vertical furnaces at our Openshaw Works for the heat treatment of 
broaches up to 6ft. in length, and our knowledge and experience of 
fine measurements enable us to ensure the high degree of accuracy 
required. 


Brochure 9 gives details of our Broaches and will be sent on 
request. Other Brochures dealing with small tools are as follows: 











Reamers “- iA - 7. Brochure 10 
Twist Drills e a af Brochure 15 
Se rewing . Apparatus Brochure 36 


High Speed Steel Hack Saw Blades Brochure 343 


SIR W. G. ARMSTRONG,’ WHITWORTH & CO., LTD., 
NEWCASTLE. UPON.-TYNE. 
LONDON, MANCHESTER, BIRMINGHAM, GLASGOW, BRISTOL and BELFAST. 
London Office: KINNAIRD HOUSE, PALL MALL EAST, S.W.1. 


Telephone: Code: Telegrama : 
Gerrard 9474 Bentley's. Zigzag, Piccy, London 
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J JOHN LYSAGHT timited 


Bristol, Newport (Mon.), London. 
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New Steelworks Buildings, designed, constructed and erected by us. 


BRIDGES, GIRDERS, ROOFS, BUILDINGS. 


Chief Offices—ST. VINCENT’S IRONWORKS, BRISTOL. London Office—66, CANNON STREET, E.C.4, 
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TYRES, AXLES. 
AND BUFFERS. 
STEEL 


CASTINGS AND 
FORGINGS. 


a | 


























¢ * BARS. 


| 
TOOL STEEL | 
| | 














FOR ALL PURPOSES. 


































MANGANESE 
STEEL. 


| INK CRUSHER 






































ROLL SHELLS, 
SHOES & DIES. 


PIT RAILS. 
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One Way to Increase Profits 


A channel well worth exploring 


OU are in business for 

profit ; but present-day con- 
ditions make it hard to maintain 
profit, let alone increase it. 
You watch the markets in which 
you buy and sell, improve manu- 
facturing methods, take steps 
to prevent obvious wastes of 
material and time, and maybe 
have looked at bills for lubri- 
cants as the possible source of 
an economy. 


It isnot yet recognised generally 
that lubrication is far reaching 
in its effects. Its influence on 
working expenses does not 
stop with the bills for oils and 
greases. It traces a channel right 
through the whole manufac- 
turing system to the balance 
sheet. Unless engines and ma- 
chinery are lubricated with oils 
and greases suited exactly to 
their mechanical and operating 
conditions, the drag of Friction 
is allowed to tax profits by 
wasting power, fuel, machinery, 
labour and time. Unfortunately 
these wastes are not always evi- 
dent until the hand of Friction 
shows itself in the necessity for 
a costly repair. 





FRICTION—The invisible thief of profits 





We find in the course of our 
work that many management 
officials are conscious of the 
dangers of incorrect lubrication, 
but are so absorbed in everyday 
problems that the tendency is to 
think of lubrication only when 
it compels consideration. The 
control of Friction is our special 
interest and we are ready to 
join with you now in eliminating 
the wastes we have mentioned. 


Lubricants 


A grade for cach type of service 


Vacuum Oil Company, Ltd. 


HEAD OFFICE: Caxton House, London, S.W.1 


( Belfast Birmingham Bradford Bristol Cardiff Dublin Dundee Glasgow Hull Liverpool Manchester Newcastle-on-Tyne Sheffield ) 


WORKS : Birkenhead and Wandsworth 
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PASSENGER & CARGO 
STEAMERS 
SHALLOW DRAFT VESSELS 
LAND & MARINE 
BOILERS 






























HOLLANDIS.L. 


ROTARY 
AIR COMPRESSORS 


AND 


VACUUM PUMPS. 


OVER 2000 INSTALLED! 


For information apply :— 


BERNARD HOLLAND & CO., 17, Victoria St., London, §.W.1. 


SERVICE DEPT.: 








M. SYSTEM 
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Two-stage Compressor, direct-coupled to Electric Motor as installed 
in a Colliery Engine House. 


15-21, LONDON, S.W. 1. 


Spenser St., 























CONVEYORS 


CRANES - RUNWAYS, ETC. 


Genera! Engineering Work. 
Highest Class Iron & Brass Castings. 





Modern Machine & Erecting Shops. 
Sheet Metal, Woodworking, 
Smithy, etc 


Telegrams: Bridge 
Aceorington. 


LANG BRIDGE’ 


ACCRINGTON 


ELEVATORS 


Makers of The Most Efficient 
Machinery for The Bleaching, 
Dyeing, Finishing and Printing 
of Calico and Silk. 

Fireproof Doors and Fire 








Telephone: Acetnston Extinguishers. 


Drying Cylinders -Tin & Copper. 
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Do not waste money on fancy Belt 


Fasteners, use 


Bristol's 
Original Steel 


Belt Lacing. 


4 inches of Belting joined for one 
penny. No special tools required. 
38 years’ reputation. Send 2/- 
for box of size 1104 assorted 
widths, containing sufficient to join 


100 inches width of Belting. 


J. W. & C. J. PHILLIPS, 


LIMITED, 
23, College Hill, London, E.C. 4. 
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CRANE FOR 
SHIPYARD USE 


CRANES 
OF ALL TYPES, 
STEAM, ELECTRIC OR OIL ENGINE. 


[TAYLOR 6 HUBBARD] 


Telegrams : 


Lifting, Leicester. Telephone: No 575. 


¥ 








BRIGHT DRAWN 
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The Ideal Small Lathe— 


4 Y HAY 
= Bw 
WBY, 


DRUMMOND 


ozin. Centres 
Screwcutting and Boring Lathe 


Sturdy, heavy cutting, accurate--a handy 
lathe for any shop for repairs and general 
work. A fast worker. 

Backgeared, taper turning, hollow man- 
drel. English and Metric change gears. 
Fitted with toolholder with height 
adjustment. 


Note these Prices: 


Bench Lathe Complete 
(no driving srangement) £21 10s. 


Lathe on Stand 

with Countershaft £26 Os 
Lathe on Stand ) 

with Treadle drive j £26 10s, 


Power drives, electric motors, etc., and all equipment 
supplied. These lathes are selected by H.M. Govt 
for transport repair depdts, naval use, etc. 


Full information on installations and 
detailed lists on request to: 


DRUMMOND BROS., LTD., 


Rhide Works, Guildford. 








THERE IS A BEST!! 
RENEWABLE— 
VALVE and SEATING— VALVE. 














THE “ BETALL” 


Made for Superheated and Saturated Steam in 
the Steam Users’ Interest. 


JAMES BALDWIN & CO. Engineers, 


Devonshire Brass Works. KEIGHLEY. 





ELECTRIC WELDING 
eeuny -SPECIALISTS 
ie Seat ea 
THE ANGLO-SWEDISH 
ELECTRIC WELDING CO., Ltd., 


Wood Wharf, Greenwich, London, S.E.10, 
also at Glasgow and Newcastle-on- Tyne. 
North-Western A.S.E.W.Ce. Ltd., Liverpool 
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12in, CENTRE SELECTIVE §S 


| PROVISION IS MADE FOR A WIDE VARIETY 
| CHOOSE THE RANGE YOU REQUIRE. 


THE LATHE IS FITTED AS 


STANDARD WITH RANGE PARTIAL TURN OF 


36 27 18 9 18 133 9 4} 

or 54 40} 27 133 27 20} 133 6; 

or 108 81 od 27 54 40} 27 133 
Further provision is made whereby these feeds can readily be altered and 


reduced in any ratio down to 1 to 3 by the use of two change wheels. 


Thus if the range 108, 81, 
be from 13$ to 324 cuts per inch. 


54, 27 were chosen the range of feeds 


AND CAN BE INCREASED BY THE 


PEED HEAD LATHE. 


OF FEEDS. 


A NUT TO 





KEIGHLEY. 


"Phone: 7U!, 702 KEIGHLEY. 


available would Telegrams: *‘ LATHES, KEIGHLEY.”’ 














CAMPBELL) = 


Goto-STARTING Heavy-Oit ENcINES. 








A SMALL ENGINE WITH A BIG FUTURE. 


BUILT IN POWERS FROM 3¢ B.HP. ta 33 B HP 
OTHER POWERS TO 675 B.E 








THE CAMPBELL GAS ENCINE COY., LTD., HALIFAX, ENGLAND. 
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BRIDGE & ENGINEERING C? L-TIPTON-STAFFS 
London Office: Il. Victoria St. SWI. 
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EASTON & 
JOHNSON 


LIMITED, 


TAUNTON, ENGLAND. 


Telephone : 
146, TAUNTON. 


Telegrams : 


EASTWALD, TAUNTON. 
A.B C. Code, 5th Edition. 


HIGH-SPEED 


STEAM 
ENGINES 


SIMPLE AND 
COMPOUND. 

















VALVES, METERS, 
BRASS _ FITTINGS. 


IMPROVED 


SLUICE VALVES 


For 








All sizes 
from 
2 in. 
upwards. 


Guest & CHRIMES 


ROTHERHAM. 


London Office: 
CECIL CHAMBERS, 76, STRAND, W.C.2. 














JOHN HETHERINGTON & SONS, Lto, 


MANCHESTER. 


Telegrams: ‘‘ Heth,” Manchester. 





Telephone No.: Ardwick 2605. 
London Agents: MACNEE & CO., 3, Victoria Street, Westminster, S.W. 


RAILWAY WHEEL AND AXLE MACHINERY. 


Foal 


4 FT. EXTRA HEAVY WHEEL LATHE. 


——_—— 




















OOjojojojojojo/o/O/Olo/o/o/o/o/o/o/o/o/o/o/o/o/o/o/o/o/0/o/0/0/0/o/o/0/0/0/0/0/0/o/o/ojojojojojojojojojo) 


PNEUMATIC TOOLS 
INCREASE PRODUCTION 
AND LOWER COSTS. 











You Can't Go Wrong on 
a THOR Tool. 


Rugged, dependable and speedy, Thor Tools 
are the backbone of any shop that wishes 
to increase its production. They can be 
worked incessantly and yet they are ever ready 
for gruelling service. That is because they 
are designed for hard work. A wealth of 
experience in manufacturing pneumatic tools 
is the heritage of every Thor. If you are 
doing any operation by hand that can be 
accomplished with a Thor Tool, by all means 
investigate and find out for yourself the 
wonderful possibilities that these labour-saving 
tools possess. 


Piston Air Drills. 


Close Corner Drills 





Let us send you a catalogue showing the 
complete line of Thor Pneumatic Tools. 


INDEPENDENT PNEUMATIC TOOL COY. 
40, BROADWAY, WESTMINSTER, LONDON, S.W. 1. 


Telegrams: ** Thortool,”” Sowest, London. Cables: ‘‘ Thortool,”” London. 
Telephone: Victoria 6655. 








Portable Air Grinders 





= 


Pneumatic Safety Rivet Buster 
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Thor Riveting Hammers. 


Pneumatic Chipping Hammers. 
Pneumatic Mo tor 
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the harbour of Bari. 


380 tons, on the fore deck of 


drill hammers, 
in underground service. 


Telephone: Victoria 9917. 
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is the carrying capacity of this floating 
The crane is capable of carrying 3 blocks, 
its pontoon. 
of all kinds and carrying capacities for building moles and other harbour plants. 
Our cranes and loading plants for handling piece and bulk goods in river and 
sea ports are found all over the world. 
with the necessary compressed-air plants, 


400 Tons 


which was employed in building 
each weighing 
lifting devices 


crane, 


We construct special 


We also make pneumatic drilling machines and 
for operating in rock or 


BRITISH AGENTS: John A. Smeeton. Ltd., 15, Victoria Street, Westminster, London, S.W. 1. 


Telegrams: ‘‘ Demagag, Sowest, London.” 
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GERMANY. 





THE WELLS’ SYSTEM 
OF SPRAY PAINTING. 


THE 


New Model 
Pistol Type 
No. 3. 


Deals effi- 
ciently with Oil 
& Lead Paints, 
Varnishes, &c. 


















Particularly adapted for 
Cellulose Painting of every de- 
scription where high-class finish 

is essential. 


BRITISH MANUFACTURE. 
Portable & Stationary Plant 


supplied according to require- 
ments. 




















WELLS’ 

LIME & 

COLOUR 
SPRAYING 
MACHINES. 


(Wallwork & 
Wells’ Patents), 


All 
Machines 
fitted with 
our high 

grade 
nozzles. 








ACETYLENE 
LAMPS. 


A variety of 
Sizes 
stocked. 


Simple in 
Construction 


No. 0 & Oa 

150 c.p. 
No. 2,1500 ,, 
No. 3, 3000 ,, 











DIAGRAM MAP OF GREAT BRITAIN 
SHOWING DISTRICTS SERVED BY THE BRITISH OXYGEN CO. Lta, 
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OXYGEN 








For the cutting and welding of metals. 





THE BRITISH OXYGEN COMPANY is the oldest and one of the 
most extensive oxygen producing and distributing in the 
world. The history of the Company is the ae of the birth and 
development of the Oxygen Industry, and is a record 

year by year. To-day the Company has factories in 
industrial centres of Great Britain, equipped with most modern plant, 
and capable of producing ove~ 


4,000,000 cubic feet of OXYGEN DAILY. 


THE BRITISH OXYGEN COMPANY also manufecture and Ros 
cylinders HYDROGEN, NITROGEN, CARBONTIC ACID GAS, Us 
OXIDE, ARGON and OTHER GASES. 


The Company are manufacturers of : 


PLANT for the production of OXYGEN (in i er gaseous state). 
HYDROGEN and other . GAS COMPRESSO 

They also oa > manufecture of OXYGEN f MET AL-CUTTING 
APPARATUS, OXY-ACETYLENE, OXY-HYDROGEN, and OXY-OOAL 
GAS WELDING BLOWPIPES, HIGH-PRESSURE GAS REGULATORS, 
and o lap way @ EDGR PRRSSUEE GAS APPARATUS. 











a “na, 


BausEOaeENer 


London Shewreems: 69, HORSEFEARY ROAD. a, tae lemmas LONDON, | av. 1. 
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Also at CALCUTTA and BOMBAY, end at SYDNEY. N s.W. 














Works: Manchester. 


























WASTE OIL 
FILTERS 


with Patent ‘Sight-Feed"” Syphons. 


YOUR 
DIRTIED 
OIL 
FILTERED 
AND 
RENDERED 
FIT 
FOR USE 
OVER 
AND 
OVER 
AGAIN. 


in Various Sizes and 


Made 
Special Plant furnished to meet 
all requirements. 











A. C. WELLS & Co., Ltd., 


101, Midland Rd., St. Pancras, N.W.1 
LONDON 
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Roy.e’s Patent AU 


A—Hot Condensation Returns from Steam Traps, ete. é J 

Feed Make-up from Feed-Water Heater. 

C—-Collector into which all Hot Boiler Feed is received. 

| OD—Connecting Pipe between Collector and Lifter, containing Stop 
Valve and Non-return Valve. 

E——Lifter for elevating Feed Water into Feeder. 


B —Hot Boiler 




















TO-THERMAL FEED | 








WILL DELIVER YOUR CONDENSATION TO BOILER 


AUTOMATICALLY—ECONOMICALLY. 











DESCRIPTION. 


F—Steam Valve Chest for operating Lifter 


H—Feeder placed well above Boiler as shewn. 


regulated by pressure in Lifter E. 
K—Non-return Valve between Feeder and Boiler. 














The illustration shows a typical fixing arrangement. 











G—Non-return Valve through which Feed Water passes 


J—Diaphragm and Valve for controlling Steam operating Feeder and 


to feeder H. 








J These Sections of the Valve Boxes “F” and “J” F 
s show the simple character of their construction and va 
‘ saan ”" =: 
" ccessibility for repair ae” 











4 
‘ 














Exhaus} a hi y) 
: eapeesen | | 
Wy, Figs Tand 2-7 
Se be 
FY 
AM 
SS 























PHONE - 


Nos. 133 & 134 IRLAM. 
GRAMS - ‘E 


“ELYOR,” IRLAM. 


TEL 
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_ CHAIN 











“B.B.”. EWART 
CHAINS. 


Working Loads up to 
2,000 lbs. Generally 
used for light drives. 
Also for Elevators and 
Conveyors of light and 
medium capacity. 


ee eee _ coe % Wee emt Qo ere 








“B.B.” PINTLE 
CHAINS. 


Working Loads up to 
1,200 lbs. Very suitable 
for light drives ; speeds 
up to 600 feet a minute. 
A very reliable chain, 
giving good results and 
not costly in the first 
place. 











“B.B.” GRAY 
CHAINS. 


Working Loads up to 
3,500 lbs. Are regularly 
used for drives running 
not faster than 400 feet 





1 per minute, and for 
Elevators of medium 
capacity. 














“B.B.” BUSHED 


CHAINS. 
Working Loads up to 
10,000 lbs. Suitable 
for large Elevators 
and slow-speed drives. 
They are specially re- 
commended where the 
material to be handled 
is of an abrasive nature, 
such as coke. 














BAGS HAWE. 


DUNSTABLE. & CO, LTO. 
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An Impelier Casting: 
Valve, Gland and Tube 
made in St sinless Steel. 


You Cannot Fight Rust 
with a Slide-Rule ! 


OMEWHERE in the vitals of 


that new machine which you are | The World's 


designing is a Corrosion Zone—a 


zone where ordinary steel parts are | biggest 
Floating Crane 


to work in contact with water, burn- 
ing gases or chemicals even. 





Rust works to no set time-table—it 
does not always do the obvious—it 
cannot be fought with a Slide-Rule. It 
carries on its destructive work—deep 
down amongst the vital parts—the 
rusty pump rod which rips through 
the gland packings—that valve on the 
rust-pocked seating—this nut which ee 
rust has welded to the stud-threads. all lifting problems, 
To protect your machine—to uphold r from the smallest up 
: : x to those of the 
your prestige with customers by ; 
eliminating an otherwise inevitable greatest magnitude. 
flow of replacement orders—annoying 


stoppages— This Crane will revolve through a complete 
circle with loads of 350 tons at 100 ft. radius, 
with a lift of 140 ft. The main loads are lifted 
on two independent blocks of 175 tons capacity 


e a 
i each, which can be used either independently or 
ir ainiess ee MEH coupled together. An auziliary purchase of 
K) 50 tons gives a total lift of 200 ft., while a trolley 
3 : -_ of 50 tons capacity travelling on the underside 
is produced in several conditions to | of the jib gives a horizontal travel of 75 ft. 
‘ . ee This obviates the need to use the dervicking 
suit the variety of machining and motion for’small loads. 


manipulative operations required of 
so widely used a steel. 





HE self-propelled 
Floating Crane 
illustrated above 
proves the capability 
of Messrs. Cowans 
Sheldon for solving 








The whole Firth experience of the successful 
application of Stainless Steel to hundreds of 
problems similar to yours is at your service, 


THOS. FIRTH & SONS, L1D.. 


SHEFFIELD. 
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Freedom from worry 
is the reward of the 


mains engineer who 
instals 


eRESCOr 


CABLES & BOXES 


made by men who 
know the needs of 


the mains man. 


BRITISH INSULATED CABLES LTD 


PRESCOT -LANCS. 
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HARPERS 





(opyvrRiaHT) LIMITED. 







































eg . — 
— 


tue “MOWAT” pat. 


FRICTION CLUTCH. 


GRIP POSITIVE AND 
EQUAL AT ALL POINTS 
OF TREAD. 


EXTREMELY SIMPLE AND 
ABSOLUTELY EFFECTIVE. 


SUPPLIED FOR ANY 
SPEED OR POWER. 

























































































WE WERE THE FIRST TO 

SPECIALISE SOLELY IN 

THE MANUFACTURE OF 

ACCESSORIES FOR THE 
TRANSMISSION 

OF i] 

POWER. i 


HARPERS LIMITED, 
ABERDEEN. 











































































Specialists in the Manufacture of Belt Pulleys, Rope Pulleys, Fly Wheels, Gear Wheels, Shafting, Pedestals and Fixings 
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200 Miles with 500 Passengers Daily 


This is the Service which the Clayton Coach 
illustrated above is giving the Egyptian State 
Railways. 


Following this successful performance a repeat 
order for 5 articulated coaches has _ been 


received. 


Descriptive literature immediately 
sent to interested parties on request. 


CLAYTON WAGONS LIMITED 


ABBEY WORKS LINCOLN 


Telegrams: ABBEY, LINCOLN Telephone: LINCOLN 950. 


(Patented Design) 


STEAM RAIL COACHES 
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ARTHAEH 


HIGH GRADE 


STEEL 
"CASTINGS 
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up to 4 tons weight 
made by the 


ELECTRIC 


TROPENAS 
PROCESS 


c. We make a specialty 
of supplying castings to 
the requirements of the 
Admiralty, Board of Trade 
and Lioyvds, and for 
exacting conditions where 
special composition and 
high auality are essential 
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Telegrams. JOINTING. ARDROSSAN 
Telephone. N° 91 ARDROSSAN. a 


Glasgow Office, 7 
54 GorRDON STREET. 


, ATA is | 
a> RDROSSAN™ YS.40 Jr, : 
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§ TO THE BRITISH ADMIRALTY, i} 











MANUFACTURERS OF 


METALLIC — METALLIC DISC VALVES 
at th VALY Baas : Multiplex dead-lift or Flexible types. For Air, Circulating, 
‘cae Hydraulic, Feed, &c., Pumps. Easily fitted to existing Pumps. 
Supplied to over 300 Warships of the British Navy. 
CORRUGATED METALLIC JOINTS 
Made of Brass, Copper, Nickel, Steel, &c. Of any shape or size. 
For Steam, Hydraulic, Oil or Blast Pipe Joints. 
SEAMLESS COPPER JOINT RINGS 


Soft Annealed. Of all sizes, shapes and sections. 


COPPER-and-ASBESTOS JOINTS AND WASHERS 


For Steam and Water Pipe Joints. Motor Car and Aeroplane 
work. 


FIBROUS METALLIC PACKING 


For Glands of all types of Steam Engines. Suitable for High 
or Low Pressures. 


LEAD FIBRE 


For Jointing Gas or Water Cast Iron and Stee] Mains. 


MANGANESE JOINTING PASTE 


For Steam, Water or Gas Joints. suitable for use in 
conjunction with Corrugated Motelhe Jotating 


Illastrated Catalogue on application. 
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P. R. JACKSON & CO., LTD., 


Mechanical and Electrical Engineers, 


MANCHESTER. 




















E are equipped with modern machines 
for the complete manufacture of 
Double Helical and Straight Toothed 

Spurs and Bevels. The combination of 
our own up-to-date Steel and Iron Foundries 
and our Modern Machine Shops, ensures 
our customers being able to rely with the 
utmost confidence on Gearing of our / , 1% 
manufacture. ZY Y; ; ~~ ——- — . : — 

















One of Jackson's Standard Types of Double Helical Speed- 
Reducing Units, with Generated Teeth of extreme accuracy. 





Machines were installed for cutting Continuous Double Helical Teeth JACKSON'S 

in Spur Wheels and Roll Pinions up to any face and pitch. These DOUBLE HELICAL 
machines have been added to from year to year. SPEED-REDU 
Jacksons first cut wheel teeth by machinery. In ie CING 
1896 plant was installed which enabled us to cut UNITS. 


wheels from 6-in. up to 30-ft. diameter. Machine- 
cut Staggered Double Helical Wheels were first 
manufactured by us in 1905. 


A Siemens Steel Plant and Foundries were 
added to the business. This enabled us to 
supply Steel and Iron Gearing and Castings 
of every description, which were manufac- 
tured entirely under our own control. f 


We introduced the Double 
Helical Tooth. 


These Gears are the most efficient for 
light or heavy Rolling Mill Drives, 
Colliery Haulage, Rubber Machinery, 
Pumping and General Mill Drives. 





The Company patented 
and introduced the 
method of moulding 
Toothed Wheels by. 
machinery. 





The Company 
was established 
for the manu- 
facture of 
Railway Tyres 
rolled exactly to 
dimensions. 










Our Automatically Generated Double Helical Gears 
offer important advantages in their high efficiency, 
silent running, extrerne accuracy, dependability, and long life. 


The Company was Founded 
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CONVERTING 
PLANT 


In addition to the Mather & Platt Self-Synchronising 


ROTARY CONVERTER 


(about which we still ask you to “Ask the User”) 


we are now manufacturing 


MOTOR CONVERTERS 


of the same standard of reliability and satisfaction 














oan 


to the user. 


Mather & Platt, Ltd., Manchester and London 
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BUILT TO LAST! 


This is our aim in building 
Hudson Wagons. : 


ae + Sa SAS, 





|? design and combine the finest 
materials into Wagons of great 

strength and stability and to anticipate 

your requirements by manufacturing E 

standard sizes and designs on a mass 

production basis so that you can obtain 

immediate delivery : 














A Ay RR I: 





To this end our organisation of de- 
signers and engineers is devoted. Our 
technical knowledge of every phase of 
Light Railway Work, our sixty years’ 
experience in requirements for a)! parts 
of the world and our great manufacturing 
resources combine in making Hudson 
Wagons the best obtainable, and the 
cheapest in the long run. Whatever 
your Railway Requirements may be, avail 
yourself of our experience. We shall be 
glad to offer our advice on any Problem 
that confronts you. 








Write for the Hudson Catalogue of 
Light Railway Material. 














‘Kobert ‘Hudson r 


: Head Offices: 35* BOND D STREET, LEEDS. 


Telephones: Leeds 20804. Telegrams (all offices): ‘* Raletrux.”” Codes: ABC (5th & 6th), Bentley & Marconi. 





























a 
WW 


‘WORKS : Gildersome AFRICA : Robert Hudson & Sons, Ltd. INDIA : Robert Hudson (India), Ltd. 
Foundry, near Leeds. Johannesburg : P.O. Box 5744. Calcutta : P.O. Box 23. 
LONDON OFFICE: Lourenco Marques : P.O. Box 177. Karachi : P.O. Box 173. 
= Suffolk House, Durban : P.O. Box 1007. Works: Kidderpore. 
Cannon Street, E.C. 4. Salisbury : P.O. Box 586. es = 
Tel.: Royal 7772. Bulawayo : P.O. Box 322. EGY PT: Robert Hudson, Ltd. 
MAURITIUS : Loanda : P.O. Box 265. Cairo: P.O. Box 1446.) 











P.O. Box 118, Port Louis. Beira : P.O. Box 292. Also at Alexandria. 
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» INSTALLATIONS 
FOR ALL CLASSES OF STEAM PLANT 








Weir Air Pumps are units in which 
the leading Steamship Companies 
and Power Stations throughout the 
world place implicit confidence. 


In specifying WEIR AIR PUMPS you 
may rest assured that nowhere can 
greater reliability, greater freedom 
from trouble and more substantial 
Air Pumps be obtained. 


Standard Sizes.................. Prompt Delivery. 





ee aFClU OP oes Pe ane ar eee |. ee fa 
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The Weir The Weir 
: “Paragon” Air Pump : “Monotype” Air Pump : 
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Although Northern Gears are _ recognised 
throughout the engineering world as setting 
the standard in quality, accuracy and 
efficiency — Northern prices are still 
highly competitive. It is there- 
fore an invariable rule among 
the great power users to 
send all gear enquiries 
to Northern. 


VANTO) SI ‘ERN MF Mies LTO’ r 
ENGINEERS Rea PECIALISTS \ 
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MONEL 


METAL 
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FOR CHEMICAL PLANT EQUIPMENT 








CHEMICAL CONDENSER 
with 
TUBES & TUBEPLATES 


made of 


} MONEL METAL. ! 
O eee eee teeta” CO 


MONEL METAL is being increasingly 
adopted as THE material for all vital 
parts of Chemical Plant Equipment. 


It is resistant to corrosion, alkaline 
solutions and a wide range of acids. 


MONEL METAL iis available in all 


commercial forms and is adaptable to 
all types of mechanical construction. 


Send for Booklet MM7——a guide to the makers- 
up of fabricated products in MONEL METAL 


G. & J. WEIR Lid. crescrmenr 


CATHCART........... .... GLASGOW 
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MARKHAM 


& CO., LTD. 


WINDING ENGINES 
STEAM OR ELECTRIC 


ROLLING MILLS 
ROLLING MILL ENGINES 


HAULAGE GEARS 
10 H.P. to 600 H.P. 


STRUCTURAL 
STEELWORK 


BRIDGES 
PIT HEADGEARS 
CAGES KEP GEARS 


IRON CASTINGS 
up To 40 TONS 


CHEMICAL PLANT 


GENERAL 
ENGINEERING 


BROAD OAK WORKS, 
CHESTERFIELD. 


TELEGRAMS : 
BROADOAKS,” CHESTERFIELD 


TELEPHONE 2111 








Electro-Mechanical 


BRAKES 


D.C. 


& A.C. 








DESIGNED FOR 
HARD SERVICE. 


SMOOTH AND POSI- 
TIVE IN ACTION. 


ASBESTOS FABRIC 
LINING TO SHOES. 


OPEN AND WATER- 
rIGHT PATTERNS. 


ELLISTON, EVANS & 
JACKSON, Limite, 


CROSS STREET, 
LONDON, E.C. 2. 
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UTOMATIC Substation Equipments have 
been supplied or are in hand for Gt. Britain, 
“Ireland, Australia, New Zealand, India, 
Japan and several European countries. The 
equipment illustrated is in service at Adelaide. 


The Rotary Converter has a normal output of 
1,500 k.w. Illustrations: (1) shows the sheet 
steel cubicle containing the main oil circuit-breaker, 
which controls tke 10,000 Volt 3 phase supply ; 
(2) shows the general arrangement of the station 
with the high-speed circuit-breaker in the fore 
ground; (3) shows the relay panel and D.C. 
controlling apparatus, embodying the Company's 
camshaft controller. 


1E ENCLISH ELECTRIC 


Head Of 


eile Se Kingsway, London, W. C.2. 





men] A Model “English Electric” 


AUTOMATIC i 
j SUBSTATION 
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COMPANY LIMITED 
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Are not only “ Made in 
England,’ but Made 
of British Material. 





THE HOFFMANN MBG. CO., 
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LTD., CHELMSFORD, ESSEX. 
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HYDRO - ELECTRIC 


RETAINING RING 
FIXING 
MACHINE. 


We have one machine in stock 

























London Office :— 


38, VICTORIA STREET, WESTMINSTER, S.W.1. 
Telegrams— Vilvalle, London. Telephone—3190 Vic., London. 


for immediate delivery. 










WHEEL BOSSING PRESSES. 
LMPROVED SPOKE BENDING 
MACHINES. 

WHEEL GLUTTING MACHINES. 
HYDRAULIC WHEEL PRESSES. 
SPRING BUCKLING PRESSES. 
SPRING STRIPPING PRESSES. 


SPECIAL 

HIGH-PRESSURE 
HYDRAULIC PUMPS 
FOR WORKING IN 
CONJUNCTION WITH 
OUR EXTRUDING 
PRESSES. 


Telegrams ~- Rivetter, Leeds 
Telephones 20181 and 20182 Leeds. 

















For particulars apply :— 


Brai palthwaite 





& Co. o. Eng eers 


Registered Office: 
*Phone: Victoria 8573. 


Works: ENGLAND—West Bromwich, Staffs; Newport, Mon. 
INDIA—Kidderpore, Calcutta; Mulund, Bombay 
BRAZIL—Ypiranga, Sao Paulo. 








15, BROADWAY BUILDINGS, WESTMINSTER, S.W.1. 


"Grams: Bromkirk, Sowest, London. 


hear what this unit 
Plate makes possible 








The BRAITHWAITE PRESSED STEEL TANK 


is built up from standard plates 4 ft. or 1 metre square. 





This method means 


GREAT STRENGTH owing 


to the design of thi 


plates and the unique system of ‘staying. 


MINIMUM WEIGHT as the result of using pressed 


steel instead of heavy castings. 


IMMEDIATE DELIVERY, 


large stocks of all parts. 


we always hold 


SIMPLE & SPEEDY ERECTION, because of the 


standardisation of parts and method of jointing em- 


ployed. 


UNSKILLED LABOUR can be used for erection 
owing to careful marking of the parts. 


EXTENSIONS are easily made to existing tanks to 


provide increased capacity. 
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FERRUM 


PIONEERS IN THE DESIGN AND SPECIALISTS IN THE MANUFACTURE OF STEEL PIPE LINES FOR HYDRO-ELECTRIC INSTALLATIONS. 


LAPWELDED STEEL PIPELINES | 
PATENT REINFORCED PIPES FOR HIGH PRESSURES | 
SPECIAL STEEL CASTINGS 








—— 

























































SAN JOAQUIN—CALIFORNIA. 
ERECTION OF REINFORCED PIPES. 


HEAD——-—2400 FEET. 

DIAMETERS —— 607/34”. 
DURING THE LAST 20 YEARS FERRUM HAVE DESIGNED AND MANUFACTURED THE PIPE LINES FOR OVER 80 PER 
CENT OF THE MORE IMPORTANT AND EXTENSIVE HYDRO-ELECTRIC UNDERTAKINGS THROUGHOUT THE WORLD. 


We shall be pleased to forward free of charge to any address a copy of our publication, 
“Water Power around the World” (in English or French), containing a general review of 
Hydro-Electric Development, together with information in regard to Ferrum Pipes. 








LONDON OFFICE: 


PERRIN’S LIMITED, 


TELEPHONE: ENGINEERS, TELEGRAMS: 


maaiiuaeadiiiaee ASTOR HOUSE, ALDWYCH, LONDON, W.C.2. a ee 
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DIRECT COUPLED 
OR 
—— 


tus 
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EFFICIENT | ) AIR OR OIL 


AND SIMPLIFIED | BRAKING 
CONTROL GEAR. —~ SYSTEMS. 
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Atl enquiries should be addressed to:~ 











Head Offtice:- ; 
vowgseece| PRarrow-in-Furness 
LONDON,SMW1. . 











ELECTRICALLY DRIVEN 


RC KERS [ MIT 
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“ALLEN” PLANT 
IN SOUTH AFRICA. 


THE ILLUSTRATIONS SHOW 
“ ALLEN” 


TURBO-ALTERNATORS 
& CONDENSING PLANTS 


INSTALLED AT 


Bloemfontein, S.A. 


“ALLEN” 


TURBO-GENERATORS, 
TURBO-HIGH LIFT PUMPS, 
STEAM ENGINES & DYNAMOS, 
OIL ENGINES & DYNAMOS, 
SANDS PUMPS, ETC. 


INSTALLED 
IN S. AFRICA AT 


POWER STATIONS. 
WATER WORKS, 
MINES, 
PLANTATIONS, ETC. 


| ARE GIVING 
m COMPLETE SATISFACTION 














W. H. Allen, — Co., Ltd., Bedford, England. 
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HURST, NELSON & CO.., LTD. 


BUILDERS OF 


Railway Carriages, Wagons, Electric Cars, 
and every other description of Railway 
and Tramway Rolling Stock. 





MAKERS OF 


Wheels and Axles, Railway Plant, Forgings, 


Smithwork, Iron and Brass Castings. 


Pressed Steel Work of all kinds, 


including Underframes and Bogies. 





London Office: 32, GREAT ST. HELEN'S, BISHOPSGATE, F.C. 3. 
Cardiff Office: GORDON CHAMBERS, 31, QUEEN STREET. 
Glasgow Office: 78, ST. VINCENT STREET. 

Registered Office & Chief Works : 


The Glasgow Rolling Stock and Plant Works, 
MOTHERWELL. 
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renewable seated wheel valve. 





“ F’* type high pressure bronze 











The testimonials and reports which are continually 
being received on the performance of the “F” 
type valve prove that it is one of the most 
economical and reliable valves made. 


| 
The stainless steel spindles, NICKLOY valves and 
seats, and the first-class workmanship, ensure | 
long life with minimum trouble under the severest 
working conditions. 
It is the valve that succeeds where others fail, | 


Fall particulars and prices of all sizes and patterns 


HUNT: MITTON 


OOZELLS ST NORTH 
Telephone: Miviano 393-4 Telegrams: Mitton Biamincnam 


Combining Pieter Bros. (ete af Ashton-ender- Ione). 


BIRMINGHAM 





























Let us quote you for this i inexpensive 
form of INSURANCE OF PROFIT. 
Specially designed tor large Insti- 
tutions, Factories, Cinemas, Docks 
and Quays, Printing Works, etc. 
Fuel petrol or paraffin, and can be 
run under full load for as long as 
desired. Very steady, no special 
foundations required. 


Unlimited period guarantee. 








THE PARSONS OL ENGINE Co., LT. 


SOUTHAMPTON, ENG. 


"Phone ; 4662 Soton. "Grams: “* 








Motor,” 


IF YOUR CURRENT FAILS 


you may lose more than the cost of a 


STAND-BY 


PLANT. 









Every class and type of Searchlight made 

including H,I,, Pilot House, Field, Marine, 

Aeroplane, Fire Brigade, Cinema, Fog 
Penetrating, Sky Writing, etc., etc. 








LONDON : 
3, Victoria Street, 


‘Phone—Victoria 2525. 





LIVERPOOL : 
203, Royal Liver 
Buildings. 





*Phone—Bank 1379. 


Westminster, S.W. 1. 





NEWCASTLE: 
Prudential 


Buildings. 


‘Phone—Centra! £436. 





GLASGOW : 


50, Wellington 


Street. 


*"Phone—Central 65!2. 





















Codes ABC Sth, Bentley's. 












Our Standard Searchlights for use in the Suez Cana! 

are in regular and constant demand, and stocks of 

same are kept for cases of emergency; also spare 
mirrors, carbon, front glasses, etc. 


All makes of Searchlights repaired. 
Contractors to The Admiralty, The War 
Office, Air Board, Crown Agents, etc., etc. 
also to the Navies, Armies and other Forces 
of many Foreign Countries. 


e 
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CENTRIFUGAL TURBINE sou ~ eats REFRIGERATION FILTRATION 


STEAM PUMD_ SYMBOLS OF A NOTED INDUSTRY 


ety diagrams are symbols of our service to the public. 2 labo improvement discovered by research or practice is 
“ Pulsometer” Steam Pump, the Centrifugal, Turbine, incorporated in our products. Every reduction in cost is 
Stereophagus and Vacuum Pumps and the Refrigeration and reflected in our prices. Our experience in pumping is world-wide, 


Filtration Plants have each played their part in building up the:: 3 * sen 
good name that we enjoy, and each bears the same cage and. is at your service on Pisce Write for list No. 1248. 


for its maintenance. 


London Offices : 
11, Tothill Street, 8.W.1, NineElms 


a — 
a 


CROFTS 
STEEL CASTINGS 


ams ELECTRIC PROCESS =—_—_ 
SINGLE CASTINGS FROM A FEW Ibs. TO 5 TONS WEIGHT. 


SPECIAL PLANT FOR — PRODUCTION 


PATTERNMAKING Val *Ye) 4 i-ie ENGINEERS) [TT | QUICK 
AND MACHINING THORNBURY DELIVERY 
TO REQUIREMENTS OF Fe puny ed 
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44 ° 
the cca crane— 


P ‘ ‘ Sy — ONLY WITH proper safeguards, ensuring 

a real “engineering job” that cuts hoisting costs. ~ ease and precision in control, is high speed 
practicable. Forty years’ specialisation 

have secured these essentials in the 


ANDERSON Derrick—the driver’s crane 
—where the mechanism is all mounted as 
a complete unit, independent of the mast. 


A score of consequent advantages are detailed in Booklet “ E. 


6lectric DE — CRANES 


THE) ANDERSON-GRICE CO, END: ip ReRE tee 


NGINEERI EERING WOR! KS - CARI NOUSTIE - SCOTLAND mits (1) higher mechanical —s 
: —= ail — (2) all controls together: (3) clear 
load view. It means qui icker work 











PHONE: 3706 CENTRAL A TY ENNIO WIRE. EQUIPSTORS. BIRM ° 


Be HCONSTRUCTORS | EAC e som] 


—e_m_ee LIMITE OD sae come + TROLLEYS |: 


rockers || STEEL EQUIPMENT] 


— ame amu @¢ (MDERIAL HOUSE - CHARLOTTE ST BIRMINGHAM |e exe cee cee ¢ 
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SEE OUR DISPLAYED (SS) THOS. FIRTH & SONS, LTD., 
ADVERTISEMENT ON PAGE 26. TH (FRADE MARK) 
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ae George Reveirs, Ltd., 
5, Gre etter-lane, E.C., are 
PARED to 8U SriMATES for all DESCRIPTIONS 
* has been printed at this 


of Fat INTING. Tas Eee 
RL Tt since ite commnencemsen 





PATENTS, DESIGNS, AND TRADE MARKS. 


| [* arris & Mills, Chartered Patent 
AG ENTS, 3 and 35, High Holborn, London. 


* Privilege,”’ London. Tel. No.: Chancery 7763. 





BULL'S METAL & MELLOID CO. 


Ra - ae ow LTD, 
Tel : Mel on 183 


EXTRUDED BARS 


ma “DELTA” BRAND “ss° “i 


YELLOW yale 


THE DELTA METAL CO., LTD., "4°" °===x728, Lon m konpon, a0 
CEORCE RUSSELL & 6° LT. MOTHERWELL. 











“TI can testify to its efficiency.”—Lorp Ketvin. 


Boyle s 


“tat, “AIR-PUMP” 


PATENT 


VENTILATOR 


FOR BUILDINGS AND SHIPS. 
DOUBLE THE POWER OF EARLIER FORMS. 
OVER TWO MILLION IN USE. 


“ Ite effective action is secured b 


the scientific utilisa 
tion of well-known natural ws.” —8 


m Witcuam 


Awarded £50 Prize with Diploma (only prize offered) 
International Ventilator Tests, London, Highest Award, 
Ventilator Tests, Paris, Two Gold Medals 


SULLS METAL Propellers, Bare, Shesta, Pump Rods, ENGINEERS OF ALL Secom, CE 
MELLOID ing "Trade Marhh—Oondeneer nad Bolt AND C 3 A N bE TYPES AND 

wien BRonz Sui, Rolle’, Fossa, io || BUILDERS OF SIZES. Ttaruational 
WHITE - —* Babbitt, Plastic, Se. 





“Ite complete success in securing the required con- 








THE GLASGOW RAILWAY 
ENGINEERING COMPANY ‘™° 


GOYAN, GLASGOW. 
Leaden Office t—-12, VICTORIA STREST, 5.W 
MANUPACTURBRS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
OARBIAGE AND WAGON IRONWORK, alee CAST 
OTm@EL AXLES BOXES 


GLASGOW ROLLING STOCK & PLANT WORKS. 


HURST, NELSON & CO., LTD., 





See [Wusttated Advt. page 4) this week. 





P. &® W. MACLELLAN LTD.,| | 


Sun Sore 


RS for RAILWAY PLANT aad STORES of 





R. Y. PICKERING & CO., LTD. 


(Metebdlished 1664) 


Builders of Railway Carriages and Wagons. 
Makers of Wheels and Axles of all kinds. 
Cuiel Offices and Works : 
WISHAW, SCOTLAND. 
"Lemon Office: 
10, IDDESLEIGH HOUSE, 5S.W. 1. 





G. R. TURNER, LTD. 








See Tilustrated Advertisement, Dec. 9th, page 79. 





IF YOU 


SURFACE FRICTION 
YOUR BELTING. 


FLIM ous 


sprayed on the Belt, gives a TOUG 
GRIPPING FILM, 


Never too much, Clean and easily applied. 


LUBRICATE A BEARING WHY 
NOT 


MACKNIGHTS LIMITED, 
FRODSHAM BRIDGE, Cheshire. 








ERITH ENSURE THE HIGHEST EFFICIENCY 


OF WATER-TUBE BOILERS 
ERITH’S ROE 


IN EVERY-DAY 
WORKING. 

ENGINEERING Co., Ltd., 

83, KINGSWAY, LONDON, W.O. 2. 


STOKERS 
olden Brooke [9 
INJECTORS 


FOR ALL PURPOSES 
FOR HOT WATER 
FOR PRESSURES UP TO 350 LBS 


























“PATTERN S° 
ONE-MOVEMENT 
INJECTOR 


(Brooke's Patent) 












FOR FEEDING EVERY CLASS OF BOILER AND 
AS UNIVERSALLY ADOPTED BY LEADING 
ENGINEERS THROUGHOUT THE WORLD AS THE 
RECOGNISED STANDARD FOR ALL BOILER 
HOUSE AND FACTORY REQUIREMENTS 










Also “ Premier * “ Velox” “Cosmo” and 
‘SMB” patterns ind Steam Tractors, Road 
Rollers, Steam Cranes, Vertical Boilers and 







Steam Waggons 






ALSO 


“SUPERJET” 


(Brooke's Patent) 
HOT WATER INJECTORS 
FOR TAKING FEED WATER AT 150°F WITH STEAM AT 200 LBS 


HOLDEN « BR@KE I™- simius works west corton MANCHESTER 


Lonpon Orrice: 315 Assey House WESTMINSTER Swi 


Hie) (0 (2) 0ke) 0) (OO) om hes 
























INTERNATIONAL COMBUSTION LTD 
INCORPORATING HARDINGE CO. for EASTERN HEMISPHERE. 
GRINDING & PULVERIZING OFFICES, 
11, Southampton Rew, Londen, W.c, 1. 7 
"Phone: Holborn 66446. Cable & "Geamet “ Lopuleo, Westeent, Leadon.” 
WORKS - —BARROW-IN.FURNESS — DERBY — ERITH. 
GRINDING AND SCREENING SPECIALISTS 




















LIGHT AND HEAVY ory wee 
from 85 to 696 lbs. per square foot. 


é every class of work. Sontcesecl, Btecen Wetertight 
; The Side Groove Steel Piling Supply Co., Ld 


17, Vietoria Street, S.W. 1. Tel. Vie. 1388. 

















CRUSHING ROLLS, SCREENS, 





STONE-BREAKERS. 


ELEVATORS & conveyors. k. BROADBENT & 


USED BY GOVERNMENT 
DEPARTMENTS, AND ALL LEADING 





upward i Ilse is testified to by high authori. 
ties. —Govanxxart Ravens (Blue ik). 


ROBERT BOYLE & SON, 
VENTILATING ENGINEERS, 
6, HOLBORN VIADUC1, LONDON. 
Telephone’ CENTRAL 4585. 



































Marconi’s Wireless Telegraph 
y. Limited, 

Contractors for Wireless and Telephone Stations, 

all round” and “beam,” for commercial and private 

——- | Naval, ae and d Marine equipments. Air- 


spperatun, renaming and FeelVing r,t 
Head Office ayy? -—2 —~ — ha 
Telegraphic Address Bapanss, Londen 























“SON, La, Stalybridge. 


QUARRY OWNERS & CONTRACTORS 








“ALL STEEL” —“SPLIT-GRIP” : 
SET COLLAR 


=: Is Remarkable for STRENGTH, LIGHTNESS, : 
: CHEAPNESS. : 


FITTED IN A 
NO PRO 3 
NO StT SCREWS. : 
A VICE-LIKE : 
GRIP : 
ROUND _ THE : 

SHAFT. : 





























CRAVEN BROS. 


(MANCHESTER) LTD., reopisH, 
STOCKPORT. 


MACHINE TOOLS 
AND CRANES. 


For OUR ILLUSTRATED ADVERTISEMENT SER LAST 
WEEK'S AND NEXT WEEK'S ISSUES. 
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fitted with 


‘o* 
or PATENT BALANCED 
LEVER-LUFFING GEAR 


Installed at the Royal Albert North Dock and Basin, 
South Dock Extension and Tilbury Docks, Port of 
London Authority. 


REPEAT ORDER FOR FURTHER 


TWENTY SIX/ 


ENQUIRIES CORDIALLY INVITED. 
CATALOGUES SENT FREE ON REQUEST. 


BABCOCK.WILCOX 


LIMITED 
BABCOCK HOUSE, FARRINGDON STREET, LONDON, E.C.4. 


~. Telegrams; ‘‘ Babcock, Cent, London."’ Telephone: City 6470 (8 lines). 
* Principal Werks: Renfrew, Sectland. Branch Works: Oldbury and Lincoln (Eagland); Dumbarton (Scotland). Australia and Japan. 
BRANCH OFFICES THROUGHOUT THE WORLD. 
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One of two 12,500 kv.a G.E.C.-Fraser and Chalmers Turbo-Alternators in a 
N.E. Coast Municipal Power Station. 


G.E.C. Switch and Control Gear for a comprehensive remote controlled 
stonework cubicle scheme and an older 12,500 kva. GE.C. Turbo-Alternator 


are also installed in this station. 


The products of the G.E.C. and its associated factories embrace 
the entire mechanical and electrical equipment of power plant in 
practically every sphere, including :— 


TURBO-ALTERNATORS. GEARED D.C. GENERATORS. 


TURBO-BLOWERS. TURBO-COMPRESSORS. 
SWITCHBOARDS. SWITCHGEAR. CONVERTERS, etc. 


ZI PPP OOOO POSER TEES SE EEE EEE EEE EEE OSES ESSE ESSE SESESESEEEEEESESESEEEEEEEEEEESESESEEESEEEEEEEEEESEESEEEEEEES © 


A fully illustrated Bulletin containing complete information of G.E.C..- 
Fraser and Chalmers Turbo-Plant may be obtained on application. : 
Ask for Balletin No. 13. : 


FORO R EERE EET E EEE EEE E EEE EEEEE EEE EE EEE EEEE SESE EEE EEEEEEESEEEEEEEES EEE EEESESESEE SEES EEE SEES EEE EEEEEEES 


She G.&-C.- your Suarantee 
THE GENERAL ELECTRIC CO.,LTD. 


Head Office: Magnet House, Kingsway, London, W.C. 2. 
Engineering | WITTON WORKS, BIRMINGHAM. 
ALGS TRADE MARK 


Works \Fraser & Chalmers Engineering Works, Erith, Kent. 
ALGS TRADE MARK. 


Branches throughout Great Britain and in all the principal markets of the world. 
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The 
CARBIC 
SYSTEM 


The Carbic Flare gives a clear pene- 
trating light at low working cost and 
with minimum attention, because :— 








Acetylene produced from Carbic Cake 
is exceptionally pure owing to the low 
temperature at which it is generated. 
This means a clear, bright light and 
low gas consumption. 


The pressure at the burner is always 
regular and constant ; full pressure is 
maintained until the last ounce of 


Carbic Cake is exhausted. 


There is no wastage with Carbic Cake. 
By a special protective process, the 
Cake is rendered immune from atmos- 
pheric moisture, and is more con- 
venient and safe in handling. 


The burner is self-cleaning and ad- 
justable, whilst there is an entire 
absence of carbonisation. 


Would you like further par- 
ticulars of the Carbic 5,500 
reflected c.p. Flare Light, or 
lamps of larger or smaller 
capacity? Write NOW for 
illustrated pamphlet. 






and We _ awe ymentary 


for 
copy t0- aa eh 


— Jimited: 
in Acetsiene >. | duct, 


specialists born 
5, Ho 














Wireless Station, 
St. Kitts, 







Bungalow at Lobito 
Harbour. 


BUILDINGS for Export 


Constructed of Wood, Steel, 
or Composite Wood and Steel 





VER 1000 recently exported. A few contracts 
where Boulton & Paul Buildings were used : 
Uganda Railway; Loanda Docks; Radio Co. 
Stations, West Indies; Benguela Railway ; Santos 
Docks, Brazil; 200 Bungalows, Angola; Resi- 
dences for Government of Jamaica, etc. etc. 











Designs and estimates given for any requirement. 





Ask for Catalogue No. 711. 


Boulton ¢Piul l? 


“BOULTON NORWICH NORWICH. Eng B5- QUEEN VICTORIA St ST. 







Codes used: 


aT a ABC (6th_ Edition) 
Lieber's, Western 
Union, Bentley's, 
Scott's, Engineering 
(2nd Edition)Marcont, 
McNeill’s (i908 Edi- 
and Private. 








tion), 







. 
SOOO RRR EERE EEE EEE E TEESE EEEE EEE EEEH 


Residence erected 
in Argentine. 


Bungalow erected 
at Port Harcourt. 


Rungalow, West Coast 
of Africa, rainy season. 
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CROMPTON PARKINSON LTD. 










500 K.W. 3,300 Volt, Self- 
Starting and Self-Synchronis- 


Steel Works. 


A Famous Steelworks 


Truly economical operation 
of the power plant calls 
for a careful study of the 
prevailing local conditions— 
it requires the thoughtful 
consideration of specialised 
knowledge. 


The Crompton Parkinson 


organisation is specially 


qualified for the construction 
and installation of plant to 
suit local requirements. parti- 
cularly where difficulties of 
operation are encountered 
and where intricate con- 
struction of plant is essential 
to correct and economical 


application. 


CROMPTON 





PARKIN/SON 





LIMITED 





HEAD OFFICE—GUISELEY, LEEDS. 





ing six-phase rotary converter 
installed at a South Wales 





PARKINSON 
PRODUCTS 


AC&CC Molors 

Generating Plant 

Austo Syrchrorsous 
Molors 


Tru -Wat Motors 
RotaryCon verters 
Switchboards 
Instruments 








Frequency cuange rs 
oe oe 


WORKS—GUISELEY & CHELMSFORD. 














48 THE ENGINEER_ 





Deo. 30, 1927 














THE K-B PULVERIZER. 


Advantages of the K-B 
Pulverizer. 


1. It takes a larger piece and crushes it to 
a finer product than any other single machine. In 
some cases it eliminates the work of the preliminary 
crusher ; in other cases it does away with additional 
screens and separators. 


2. Both the initial and also the operating cost 


of a hammer mill are less than those of most other 
types of reduction machinery. This is because it is 
simpler in construction and consumes less power 
when doing similar work. 


3. The K-B Pulverizer will often handle wet 
or damp materials, thus eliminating the cost of 
drying before pulverizing. 


Capacity and power of the 
K-B Pulverizer. 


The table opposite gives only approximate figures 
of the capacity and power of the K-B Pulverizer, 


because these vary considerably according to the K-B No. | 
hardness of the material, its moisture, size of feed, ary 
etc. On receipt of a small sample of material, Lime 
Edgar Allen & Co., Ltd., will gladly give more K-B No. 2 
exact figures. Stone 
Coal 
r Lime 
How to test the K-B K.B No.3 
. S » 
Pulverizer. 00% 
Coal 
Those interested can test the K-B Pulveriser by sending Lime 


The K-B Pulverizer 


the all-steel hammer mill 


DGAR ALLEN & CO., LIMITED, 
F have been appointed sole licensees 

and manufacturers for Great Britain 
of the K-B Pulverizer. This is an 
all-steel hammer mill for pulverizing 
moderately hard materials. It is specially 
suitable for the following :— 


Asbestos, Asphalt Rock, Bones, Brick 
Bats, Clay, Coal, Charcoal, Copper Ore, 
Cement Rock, Carbon, Chalk, Culm, 
Felspar, Fluorspar, Fire Clay, Glass, 
Glue Stock, Guano, Garbage Tankage, 
Gypsum, Kaolin, Limestone, Marl, Mica. 
Macadam, Magnesite, Ochres, Oil Cake, 
Oyster Shell, Phosphate Rock, Salts, 
Slag, Slate, Shale, Shells, Soapstone, 
Tan Bark, Terra Cotta. 





ILLUSTRATING INTERIOR OF K-B PULVERIZER WHILE 
IN OPERATION. 


APPROXIMATE CAPACITY. 


“Size of Product. Approx 

90-100 per cent. passing. Power. 
2° 10 mesh 20 mesh 

Tons per Tons per Tons per 
hour. hour. hour. H.P 

4-7 3-6 2.5 12-15 

6-9 5-8 3-6 12-15 
10-13 9-12 6-9 12-15 
12-15 11-14 7-10 25-30 
16-19 15-15 11-14 25-30 
20.24 18-24 13-18 25-30 
27-36 22-27 18-22 50-60 
40-50 30-40 22-32 50-60 
45-54 36-45 27-36 50-60 





a sample of their material for trial in this machine at the 
Imperial Steel Works, and can attend these trials in 
person. Packages should be clearly labelled with the 
name of the sender, and should be consigned Edgar Allen & 
Co, Limited, Machinery Department, West Tinsley Sidings, 
L. M. & S. or L. & N.E. Railway. 


Edgar Allen & Co., 


Imperial Steel Works, 


Sheffield. 





Speed: 1,000 revs. per minute. 


Limited, / 


or seeeeeeee 











































‘ To 

/ Edgar 

/. Al en& 

. Co. Ltd. 

/ Imperial 

F Steel 

’ Works, 
/ Sheffield. 


? 
/ Please post 


* 
/ K-B Pulverizer 
* 
pamphlet to 
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Points Engineers look for in’ Motor Design- 


Efficiency 





High Efficiency pays a dividend 


The motor that is low in price is often low in 
efficiency, a point that should not be disregarded. 





and its value ought always to be reckoned 


Efficiency is a very significant characteristic 
| in with the initial cost of the motor. 





The adjoining curve gives efficiency values at 
various loads of a 10 h.p. 965 r.p.m. “Metrovick” 
Type “S” Motor. Fora year of 2,500 hours at 
a mean load of 74 h.p. and Id. per unit the 
total cost for power would be £66. 12s. Od. 


In comparison, a motor with an 82°/, efficiency 
would cost for the same period £70. 12s. Od. 
1M Thus the high efficiency motor pays a quarterly 
| ae LOAD dividend of £1, and in some cases this represents 
el laa the recovery in 12 months of an extra cost of 25 

















The engineer is satisfied with the efficiency of 
“Metrovick” Type “S” Motors. 


Mickers \N 


—— VIC Kers ee LTD. 


TRAFFORD PARK -- MANCHESTER 


























PROCTOR’S 


Patent 


SHOVELSTOKER 


MOVING FIRE-BARS 


Give Economy in Fuel. 
Increased Steam Production. 
Smoke Abatement. 


PROCTOR’S 
Goat ELEVATOR 


FITTED WITH THE PATENT 


RAM FEED BOOT. 


Positive Feed of Coal to Buckets. 
No Jamming of Elevator. 
Wear and Tear reduced to a minimum 


Write for Illustrations and Particulars 


JAS. PROCTOR, LTD., 
Hammerton Street lronworks, 


BURNLEY. 


SOLE AGENTS FOR FRANCE AND BELGIUM: 


THE SOCIETE DES PERFECTIONNEMENTS 
A LA VAPORISATION. 


68, RUE DE ROME, PARIS. 


























WRIGHT, ANDERSON & CO., LTD., 


Constructional Engineers, 
Paige CoO eatamnsie GATESHEAD-ON-TYNE. 
STEEL FRAMED (— 
BUILDINGS 


for Engineering Workshops, Sheds, 
Shipyards, Power Stations, Garages, 
Picture Halls, &c. &c. 


LIGHT BRIDGES, 
STEEL TOWERS, CRANE 
STRUCTURES. 


All Types “a tees for sees 


Londen Office: 11, Carteret St., Queen Anne's Gate, Leadon, S.W.1 
Tel. : Victeria 6529. 


Representative: WILLIAM SHARP, M.I. Mech. E. 
Telegrams “ SHARSTRUC, VICTORIA, LONDON.” 




















WASHERS 








Made of Cold Rolled 
Steel. 


Bright all over. 


Turned and Chamfered 
Edges. 


iam. of Bolts tin. | yyin. | fin. | tin. 
ice per Gross 1/3 | 1/6 | 1/0 | 2/8 


of Bolta fin. |in.| Jin. | 1in. 

ioe per Gross4/104) 6/0 i/o} 9/.. 
Send for Sample Washer and 
Price List of all Sises to— 


Joun JARDINE 


LTD., 
NOTTINGHAM. 

















Telegrams : ‘‘Janpurs, Noremeonmam.” 
Telephone: Nos. 3806 and 3896. 


Inquiries solicited for Pressed-out Parts 
from Cold Rolled Steel, Brase, &c. &c. 
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STEAM TURBINES 


FOR ALL LAND PURPOSES AND MARINE 
AUXILIARIES 


STEAM ENGINES. 
CONDENSING PLANTS 


SURFACE & JET. 


10.000 Kwt. High Pressur e Steam Turbine, 3000 R.P.M., installed in a 
Municipal Power Station 


HIGH EFFICIENCY DIESEL OIL ENGINES. 


AIR INJECTION TYPE. 


AIR & GAS COMPRESSORS 


RECIPROCATING & ROTARY. 


PARAFFIN ENGINES. 
PNEUMATIC HOSE COUPLINGS. 





400 Kwt., 600 B.H.P. High Efficiency Diesel Oi! Engine at a Corporation 
Electricity Works 


BELLISS & MORCOM Lop. 


BIRMINGHAM, ENGLAND. 


Telegrams: 
“BELLISS, BIRMINGHAM.” ESTABLISHED 1852. 26, VICTORIA STREET, S.W.1. 

















Rees RolURBo! 


High and Low Lift Single 
Jointed Pumps for Power Station 
Auxiliaries; also for Mining and 
Industrial Work. “Non-Clogg” 
Sewage Pumps, Rotary Jet 
Condensers. Borehole Pumps, 
Dynamos and Motors. 

























Write for descriptive pamphlets. 









REES ROTURBO MFG.CO.LTD 


Head Office and Works: WOLVERHAMPTON, ENGLAND. 









Part of an order for six large Drainage Pumps 
recently executed. 





London Office : Hastings House, Norfolk Street, Strand, W.C. 





Telegrams: Hydroturbo, Wolverhampton. Hydroturbo, Estrand, London. 
Telephones: 1444 Wolverhampton 511 Centra! London 
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HEAVY ROLLING MILL 





DRIVE 


80/250 H.P. 





HENRY WALLWORK & CO., LIMITED, MANCHESTER. 
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JEFFERSON 
UNIONS 


for 
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«Lo Ne “ 
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Distributors :— 





IAA 


HAVE MADE 
THEIR WAY 
BY THE WAY 
THEY ARE MADE 








are made of high-grade malleable iron with a spherically ground brass-to-iron joint 
and a sloping shoulder, ensuring a perfect joint even when pipes are out of alignment. 
The location of the Seat Ring is the secret of the successful performance of the 
‘ Jefferson” under the most trying conditions met in modern piping practice. 
The ring is situated in a recess away from the passage through the fitting, which 
prevents it from betng loosened or dislodged by expansion. 
The ring is pressed into the recess by hydraulic pressure and the lip spun over the 
ring, re becoming a part of the fitting. The nut threads are coarse to 
permit adjustment and coated to resist corrosion. 


THE JEFFERSON UNION CO., Lexington, Mass. 


of rapi 


BRITISH STEAM SPECIALTIES, L™ 


Wharf Street, LEICESTER. 





| ENSURE AGAINST 


ENGELS DISCS withstand Steam pressure of 200 lbs: 


| BRITISH ENGELS ‘COMPANY, 


Windsor House, 


1/2, 


Re eputation 


adapting and give longer life. 


per sq. inch. 


We are still 





Semi-Hard Discs for Water can be supplied. 


Write 


for ‘ull partieulas 


Telephone: 


Victoria Street, 


VICTORIA 2650. 





London, S.W.1. 


open for Representation in a few districts. 





Loss of Steam and Stoppage of Work by using GENUINE 


ENGELS DISCS 


r 30 Year 


| FOR STEAM, OILS, ACIDS, AMMONIA, 
AND PETROL. 


| Being less brittle than other makes they become self- 
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AUTO PATENT 
DUAL BALL 
BEARINGS 


APPLIED TO 
FRONT HUB. 





AUTO MACHINERY CO. Ltd. 
COVENTRY. 

















Steel Works 


Reconstruction 


In addition to all classes of Rolling 
Mills, Tyre Plants, Shears and 
Presses we manufacture :— 





Stop Measuring Gears, 
Stronger and Speedier Roller 
Gear, Horizontal and Vertical 


Hot Saws, Intensifiers for 
Speeding up Existing Shears, 
etc. 

a 


Let us solve your Reconstruction problems ! 


Dunconde 


LONDON ROAD IRON WORKS 
GLAS © @ A 


Specialists in the design and making of Steel Works Plant and Hydraulic Machinery. 


TELEGRAMS— 


STEWART. CLASCOW 


Sole Distributors in Great Britain 





Card éCoLtd. | 


Double-Helical Gear Drive. 








and Ireland 





o. Buttner Rotary Sugar Dpyers. 
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Works, 


Sentinel 


Valves are 





If you have a Compressed Air Problem to solve, let 
us know and we will send one of our experts to con- 
sult and advise you, this without any obligation on you. 





Being specialists in this line, we have always in 


stock or in progress Machines of all sizes and types 
from which we can supply to meet any requirement. 





No. 16 Air Catalogue free on application. 





We are also the Makers of the 


“ Sentinel ” 
“ Sentinel ” 
“Sentinel ” 
“Sentinel ” 





Ash _ Hoists 
Air Hoists 
Steering Gears 
Capstans, Etc. 


ALLEY & MIACLELLAN, LTD. 


GLASGOW. 


made at Sentinel Valve Works,}] Worcester. 
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SPANNERS 














Z “dl 
/ @7  SPECIALSPANNERS MADE 


K 


if pe a 


ON WiILLENHALL STAFFS ENGLANT 
* 

















FOR THE FOLLOWING TRADES. 


ENGINEERING, CONSTRUCTIONAL, 
BRIDGE BUILDING, MOTOR CARS, 
LORRIES, MACHINE TOOLS, 


)» RAILWAY PERMANENT WAYS 
“4,AGRICULTURAL IMPLEM 


LOCOMOTIVES.ETC. 
PRICES QUOTED 
ON 
APPLICATION. 





> 





= woRKs - 
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TESTED AGAINST 11 GENUINE BABBITTS AND 8 OTHER | 
OF THE BEST WHITE METALS, CAME OUT EASILY ON TOP. 


_ All metal was purchased in the open market, and the tests were made on a 
Sin. shaft under various loads up to 2,000 Ibs. per sq. in., and at a shaft speed of 
1,600 r.p.m. (Surface speed about 2094ft. per minute.) 























‘“ Flower” Brand Magnolia Metal ran 80 minutes continuously as follows :— 


10 min. under pressure of 1000 Ibs. per sq. in. 











20 .° s° s° °° 1200 %° $s ss ss 
10 9 bh s* s* 1400 bh 9° ° %* 
10 %° 3° 9 ss 1600 s° %° bh s° 
10 s° ss $s. s* 1800 $9 be) 39 se 
RECORD OF THE TESTS. 20» ” > » BOOO 4 1 12 os 
Metal Tested: PDC ction. Ran Upon completion of the run the bearing metal was still in excellent 
Magnolia 2000 Ib. per sq. in. 80 min. condition, not abraded nor displaced, whereas all the genuine Babbitts and 
P ~ 
~ — 7 other alloys softened, squashed or fused at 1,400 to 500]bs. per sq. in., and in 
C 1400, s, 3 Fused from 15 to 5 minutes. 
D 1200, ., 10 
E sf ‘i 
F cg 5 
4 ~~ 4 The five principal merits of ‘“ Flower” Brand Magnolia Metal: 
A 1000 | 10 LOWEST COEFFICIENT OF FRICTION. 
K 1000, 5 
I 1000, LARGELY SELF-LUBRICATING. 
N 700, 12 Fused STANDS HEAVY PRESSURES & HIGH SPEEDS. 
Q = | : EXCEPTIONALLY COOL RUNNING. 
$ 500 7 25 WILL NEVER SCORE OR CUT. 








Magnolia was the only metal remaining in good 
working condition at the end of the test. 


Sole Manufacturers: 


MAGNOLIA ANTI-FRICTION METAL CO. or GREAT BRITAIN Lto 


Telephone—City 6596. 49, QUEEN VICTORIA STREET, LON DON, E.C. Telegrams—Magnolier, London, 






































GUTEHOFFNUNGSHUTTE 
OBERHAUSEN AKTIENGESELLSCHAFT 
OCOBERHAUSEN -RHLD. 


HEAVY FORGINGS 


MARINE AND GENERAL 
ENGINEERING. 





HANIEL& LUEG-DUSSELDORF 


STEEL 
FORGINGS, CASTINGS. 


From th2 smallest to the largest. 












ENGINEERING. 





FOR MARINE AND GENERAL 






















British Representatives : 


BROWN & PARTNERS Ltd. 





British Representatives : 


BROWN & PARTNERS, Ltd. 


GLASGOW : 19, St. Vincent Place. 
LONDON, EC. 4: Adelaide House, King William Street. 
NEWCASTLE-ON-TYNE: 109, Pilgrim Street. 


















GLASGOW : 19, St. Vincent Place. 
LONDON, E.C.4: Adelaide House, King William Street. 






NEWCASTLE-ON-TYNE: 109, Pilgrim Street. 
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Brampton Chain Transmission 
High Efficiency—Low Costs. 


r *RANSMISSION reaches its highest efficiency and lowest cost 


when you install Brampton Chain Drives. Belts and Ropes 


lose up to 30% of the power transmitted, whilst with chains 

the loss is less than 2%. Chain Drive is positive, flexible and 
absolutely dependable under all conditions, chain 
functions perfectly in any atmosphere. We can 
prove by actual experience that Chain Drives 
are superior to any other form of trans 
mission. May we assist you in choosing 
the correct form of chain gearing ? 
We shall be pleased to do so 
without obligation. 


Roller and Inverted Tooth Types. 





PUUHYOUODEUUUANGQQO0OOUOOUUUUOGAEOAOOEEOOOUUOOAAOAAAEEEEUUUUAANAA om 





Brampton Brothers Limited, 


Birmingham England. 


“DAVY” LANCASHIRE BOILERS 


FOR LONG SERVICE. 























Lancashire Boilers are very similar in 
construction and appearance, but there is a very 
considerable difference in the service obtained 
from them. 


m || Hy 


Having been supplied to the leading Collieries’ 
Steel Works, Factories, Etc., for more than 
50 years, “Davy” Boilers have gained a 
high reputation for soundness of construction 
and long service. We are constantly receiv- 
ing reports of highly satisfactory working for 
long periods. It will pay you to adopt “ Davy” 
Boilers. 


Built to any size or for any pressure and 
with flat or dished ends. 





9’-0" x 30’-0" LANCASHIRE BOILER. 





We also Manufacture : 
“DAVY” HIGH-SPEED FORGING PRESSES. 


DAVY BROTHERS LTD., wobekn AGtuing uric rom CoveiNe, PLATES, sans 


**MORGAN " CONTINUOUS ROLLING MILL PLANTS. 
STEELWORKS MACHINERY, HYDRAULIC MACHINERY. 


SHEFFIELD. STEAM HAMMERS, ‘‘BLAKE™ WASTE HEAT BOILERS, 


ete STEEL CHIMNEYS AND TANKS, GENERAL ENGINEERING 
phone Telegrams WORK. Etc. 
Sheffield 22161(5 tines). Established 1830. Motor, Sheffield “FIRTH STAYBRITE” TANKS AND VESSELS. 
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BOOTHS CRANES 


STEAM or ELECTRIC 





CRANES BUILT 
TO SUIT CUSTOMERS’ 
SPECIAL REQUIREMENTS. 














CRAN ES for 


CONTRACTORS, 
SHIPBUILDERS, 
HARBOURS & DOCKS, 
ENGINEERING WORKS. 


36 TONS STEAM TRAVERSERS, 


BREAKDOWN CRANE 


~—_ or a TURNTABLES, 
CAPSTANS, 
ETC 


(NO) ELECTRIC 
STORACE BATTERY 
Sa on TRUCKS & 

JOSEPH BOOTH & BROS I? Locos. 


lc TELEGRAMS : 
, CRANES, RODLEY. 


ee i ae — 


Rodlev. Leed 


Se 


TELEPHONE: 
STANNINGLEY 71168. 


LONDON AGENT: S. WALES AGENT: SCOTLAND AGENT: 
W. DELAP GOSLETT, W. OGDEN DAYSON & SON, ALLAN IRWIN & CO., 
47, Vacroria St., Lonpon, S.W. 1. 31, Bryn RD., SWANSEA. Baltic Chamber, 50, WELLINGTON St., GLAsGow. 

















TURBINE GEARS, L™- 
mene HYDE, CHESHIRE, 


MAGHINE GUT 
D.H. GEARS. 


EFFICIENCY 


98; / 














AGENTS: 
WM. G. TRAQUAIR, A.M.1I.M.E., Glasgow. 
TURBINE DRIVING CENTRIFUGAL PUMP. WM. M. LYDALL, Huddersfield. 
W. H. DUNN, Birmingham. 
THROUGH GEAR S. OSBORN (South Africa), LTD., Johannesburg, S. Africa. 
3000/300 R.P.M. K:7 180 H.P. COULSTON & CO., Melbourne, Australia. 


SEND US YOUR GEAR PROBLEMS. 
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WRITE FOR CATALOGUE NO 9 TO- 


JAMES WALKER & C° L™ 


Telephone : 
Woking 1040 (3 lines) Lioncelle, Woking 





SCIENTIFICALLY 
CONSTRUCTED. 


AUTOMATIC IN ACTION. 
MINIMISES FRICTION. 


















LION WORKS, 
WOKING, Surrey. 


_— The KING of PACKINGS. 




















SKODAWORKS 


PRAGUE :: CZECHOSLOVAKIA. 






























Wheels and Axles 
for 
Locomotives, 
Tenders, 
Carriages, 
Wagons, 


etc. 











Agents in United Kingdom— 


CARTERS (MERCHANTS), LTD. 


Contra! 9491 & 9492. 6, PRINCES STREET, LONDON, E.C.2. «paere ori: tendon” 
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BLAST FURNACE 





NEW 'TO'N 
CHAMBERS 


& CO.,LTD. THORNCLIFFE 





FOR 


CAST IRON WORK 
CONSTRUCTIONAL 
STEEL WORK 

MACHINERY 


BLAST FURNACES 














OVENS & COLLIERIES 


and can probably give you 
practical & SE ecnion sas ll 
se Oe 
CHAMBERS 


& CO.LTD. THORNCLIFFE 









CHEMICAL WORKS, COKE- 


AND STEEL WORKS 
PLANT. 


IRON & STEELWORK 
FOR COKE-OVEN 
& CHEMICAL PLANT. 


GAS WORKS PLANT. 


CAST IRON AND 
STEEL TANKS. 


CONSTRUCTIONAL 
STEEL WORK. 


CASTINGS UP TO 
100 TONS, 


RAIN WATER, HOT- 
WATER & SOIL GOODS. 


COOKING & HEATING 
APPARATUS. 


PIG IRON, IRON ORF, 
LIMESTONE. 










TAR MACADAM. 
ROAD MATERIAL. 
COAL. COKE, 
BENZOLE. 
PITCH. TAR. 
CREOSOTE OILS. 
FUEL OILS. 


SULPHATE OF 
AMMONIA. 


IZAL GERMICIDES. 
SPRAYING APPARATUS. 
FERRO-CONCRETE 


CONSTRUCTIONAL 
WORK. 








CASTINGS BY 
CENTRIFUGAL PROCESS 
UP TO TWO TONS 
WEIGHT. 






































Heat transmission up 


to 1000 B.T.U's per 





Licencees for the sale and manu- 


CONDENSER 


square foot per degree 


. facture in the British Empire 
temperature difference. 


Coccccescesceseccoesesecssoseses je + i @,. j= +j§€§= = = § S#e0eececeececescesessecesssess 


for 


& 
20 to 30 per cent. 


Marine. 


less tubes required 


than other makes. 





MIRRLEES WATSON 











ereeee 





PPrrerrrrrrrititiiit iii) 


Economical! Saving 
on first cost and per- 
manent saving in 


running efficiency. 


© eee ee eee eee e eee Ee EE ORES ESTE TEES EEE SESE TESTE EEE EEE O” 








CORO eee EEE EEE REET EERE EEE EEE E EEE EE ETET ESSE TEED 


Condensate several 
degrees higher than 


the inlet steam tem- 





perature. 













































Ue SOM PANY LIMITE. COUUUDURDRUUODEAEDEE EMI EL ED 


45, Scotland Street, GLASGOW. 
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THE “MODIFIED FAIRLIE” LOCOMOTIVE 


(N. B. L. Co.’s Patents.) 
far. 
‘ ci 
a 
Fas, 


£ 
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AS COMPARED WITH THESE TWO LOCOMOTIVES (coupled together) 


THE “MODIFIED FAIRLIE” 


HAS EQUAL HAULING CAPACITY =- . . . iS 15 TONS LIGHTER (with equal supplies). 
‘HAS 25% ADDITIONAL BOILER POWER - Ve HAS SAME “LIMITING LOAD PER AXLE.” 
HAS ONLY ONE ENGINE CREW. 


































oer 
NORTH BRITISH LOCOMOTIVE Co., Lp., GLAsGow. 























reusanaas- CEMENT MAKING MACHINERY. ies 
mNOTTS. ROTARY KILNS, CRUSHING & GRINDING PLANTS, DRYERS & MIXERS. Pee 
COMPLETE SUITABLE 
CEMENT MACHINERY 
WORKS SUPPLIED 
SUPPLIED, 
WET OR 
DRY 
PROCESS, 





THIS ILLUSTRATION IS FROM A PHOTO. OF A PORTION OF THE WORKS ERECTED FOR THE ABERTHAW & BRISTOL 
CHANNEL PORTLAND CEMENT CO., FOR WHOM WE HAVE SINCE ERECTED A THIRD KILN 200ft x 9f{ DIA. WITH 
10% BURNING ZONE. THESE KILNS REGULARLY PRODUCE 1000—1100 TONS OF WELL BURNT CLINKER PER WEEK, 
AND WILL RUN SIX TO EIGHT MONTHS WITHOUT STOPPAGE UNDER PROPER SUPERVISION. 
SIX SIMILAR KILNS SUPPLIED FOR THE LARGEST AND MOST MODERN CEMENT WORKS IN FRANCE. 


ALSO TWO SIMILAR KILNS FOR OTHER WORKS IN FRANCE. 


ERNEST NEWELL & CoO., L??: MISTERTON, via DONCASTER. 


Sole Representative for Scotland: T. C. Lennard, Baltic Chambers, 50, Wellington Street, Glasgow. 
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MAAG Gears are Silent 














mt GEORGE ANGUS« Col? | 


1St. John’s Works, Newcastle-on-Tyne, and Bentham. Yorks. | 


"THE illustration shows a cast steel wheel (7’ diam. 

x 9° face) being cut on one of the “MAAG” 
Gear Generators at our Newcastle Works. This 
wheel is part of a 100H.P. REDUCTION UNIT 
recently installed in a heavy duty mill. 


Perfect generation and accuracy are ensured by cutting 
on the special machine illustrated. 


The “MAAG” form of tooth is designed to give ideal 
meshing conditions for each particular drive, and, in 
addition, a stronger tooth form, the reduction of sliding 
action to a minimum, less wear and increased life. 


Specify “MAAGS”—we invite your enquiries for high 
class gears (Dept. 10). 


Let us solve your 
gearing problems 
i SOO your 


Large Wheel being 
cut on MAAG 
machine. 


il 
iH 


\ 
| 























“CORNISH” STEAM PUMP for General Purposes 


GENERAL PURPOSE BS. 





ALWAYS IN STOCK OR PROGRESS. 


JOSEPH EVANS & SONS, 


(WOLVERHAMPTON), LID. 


Culwell Works, WOLVERHAMPTON. 


Telegra ns: “ EVANS, WOLVERHAMPTON.” Telegrams: “ DRYOSBO, WESTCENT, LONDON. 





(300 feet pattern) London Office Craven House, Kingsway, W.C. 2. 




















NOBLE & LUND, LTD., 


FELLING-ON-TYNE. 






MANUFACTURERS OF 
ALL KINDS OF 


MAGHINE TOOLS. 


ENQUIRIES INVITED. 











Also IRON CASTINGS up to 
15 Tons. 
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Fixed Cast-Iron Hearth. Down draught Hearth. 
CONTRACTORS TO THE ADMIRALTY, WAR OFFICE, COLONIAL & FOREIGN GOVERNMENTS. 


SAMUELSON & Co- LL 7 BAN BURY, ENGLAND. 


LONDON OFFICE (H. C. AMOS, A.M.I.Mech.E.) 22, MARTIN LANE, CANNON ST.. E.C. 4. 


BLEICHERT _MECHANICAL HANDLING PLANT | 




















Aerial Ropeway for the transport of Coal in pit tubs. 2 Travell'ng Oablecranes employed on the construction of Leste. 


























TRANSPORTING MACHINERY & ENGINEERING CO. L™ 
vicTORA Toes 76, _ VICTORIA STREET, WESTMINSTER, LONDON, S.W.1. TEEMEC, LONDON. = 
R. & W. HAWTHORN, LESLIE & CO., LTD., 


London Office: 54, Victoria Street, eas ll S.W.1. NEWCASTLE-ON-TYNE. 


LOCOMOTIVES 


Of every description for Home and Foreign Railways. 


TANK ENGINES AND COMBINED CRANE AND LOCOMOTIVES 
Alwaye in Stock and in Progress. 
FOR COLLIERIES, IRONWORKS, RAILWAY DEPOTS. BRANCH LINES, CONTRACTORS. 


Marine Engineers and Shipbuilders. 


Teg. Add —LOOCOMOTIVE, NEWOASTLE-OM TYEE. RSTABLISSED 117 


CRANES 


of every description. 

















WRITE FOR CATALOGUES. 


JOHN SMITH “SHE Keighley. 


London Representatives: 
Messrs. W. J. GAPP & CO., 6, Broad St. Place, E.C. 2. 
THREE-MOTOR ELECTRIC OVERHEAD TRAVELLING CRANE. Telephone: London Wall 8297. Telegrams: “ Arborator, Ave, London. ELECTRIC WINCH, 
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‘COUNTY OF LONDON ELECTRIC SUPPLY CO., LTD. 


BARKING, LAO ETS 


USING” YARROW BOILERS. % 





THE 
“Tr 
TYPE 
TRAVELLING 


GRATE 





STOKER. 











THE 


“USCO’ 


PATENT 
SUSPENDED 


FURNACE 
ARCH. 


UNDERFEED STOKER Co. Lt, 


AFRICA HOUSE, KINGSWAY, LONDON, W.C. 2. 


*“‘UNDERFEED, LONDON.” 


WORKS: DERBY. 


Telephone: HOLBORN 2003-4. 








hy REPEAT ORDERS jj | 
" Are proof of sound service ¥ 
The Illustration shows 5 of the many 


3 TON SMITH CRANES 

at work upon an important~ 

development scheme in the 
Midlands. 


THOMAS SMITH& SONS (ron 


Lc i 


j Fy) iL re NEY B35 31\5 


Lei i VDON 2% ' 


a) - FFICE.¢ 


VCTORIA S} SWI. 
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* ARROL- WHITAKER” | 
ELECTRIC NAVVY | 


for alternating or continuous current. 





References to existing machines working with highly 
satisfactory results. 


STEAM NAVVIES 
on Roadwheels, Railwheels or Continuous 


Tracks. Immediate delivery from stock 
of } c. yd. size. 


Also 








ROTARY TUNNELLING MACHINES. 





Electric Navvy. 


SIR_ WILLIAM ARROL & C®- L*®- parkHeap, GLASGOW. | 





























athe 
a8 C 
, 


——. [N Uae B\ AIR oR WATER 


ee Well & rd a 220 WORKS Ps | heffier (Nhe , 

















COLD STORAGE ICE - MAKING 
641-3, SALISBURY HOUSE, HEAD OFFICE & WORKS: 
DERBY. 








FOUNDRY AND 
SNGi INEERING 6.1927) 


LONDON WALL, E.C.2. 
Telegrams: “ ZERO, DERBY.” 





























PAC HIN G FOR STEAM ENGINES 


OVER 500,000 SUPPLIED. 


FRICTION DECREASED. POWER AND FUEL SAVED. 


The most extensively used Automatic Self-Adjusting Metallic Packing in the Woprid. 














THE UNITED STATES METALLIC PACKING CO., Ltd., Soho Works, Allerton Rd., BRADFORD. 


Telegrams: “ METALLIC.” Branch Offices: Telephone: Nos. 4705, 4706. 
LONDON: 116, Fenchurch St. LIVERPOOL: 632, Royal Liver Bldgs. SWANSEA: Pembroke Bldgs, GLASGOW : 52, St. Enoch Sq. NEWCASTLE: 2, Collingwood %., Rc. &c. 























SIMMANCE text “DEAD-BEAT” “Vicuun”” GAUGES 


The largest Gas Works in the World has more than 100 or these More than 100 of these Gauges were included in the contract 
Gauges in constant use. for extensions to a modern Electricity Generating Station. 
SOLE LICENSEES: FIRM FOUNDED 1843 


ALEXANDER WRIGHT & CO. LTD., 1. Westminster Palace Gardens, 


Telegrams: PRECISION, sowest, Loncon. § Victoria Street, Westminster, S.W.1. Telephone: VICTORIA 107. 
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HENRY J. COLES, 


LIMITED, 
DERBY. 





MAKERS OF STEAM AND 
ELECTRIC TRAVELLING CRANES, 
SINGLE AND DOUBLE CHA'N GRABS, 
STEAM CRANES, NAVVIES, PETROL 
and OIL MOTOR DRIVEN CRANES, 
SHUNTING & BREAKDOWN CRANES. 
Telegrams :—CoLEes DERBY. Telephone - 1266 DERrFy. 


ALFRED DANKS, LTD. 


MARINE any GENERAL ENGINEERS, 
WROUGHT IRON PULLEY MAKERS, 


GREY IRON asp MALLEABLE = CASTINGS of 
EVERY DESC RIPTIO 


Phone 3041 T’grams, “ Pcuceys,” Guovcestar 


EMLYN WORKS, GLOUCESTER. 


BELLISS & MORCOM 


BIRMINGHAM. LTD. 
eg Steam OJingines, Steam 
Turbines, Air & Gas Compressors (Recipro- 
cating & Rotary), Condensing Plants, High 
Effiesency Oil Engines, Paraffin Engines, 

Pneumatic Hose Couplings. 


See llustrated Advt. every month 


Werf GUSTO, Firma A. F. Smulders, 


SCHIEDAM, HOLLAND 
SPECIALITIES— 
DREDGING PLANTS, FLOATING CRANES 
AND COALING VESSELS. 


See our page Advt, in further issres, 

















[qT SCRIVEN & C2 (cee0s) L*? F ) 


BPN alin la 





YORK ST IRONWORKS. LEEDS. 


BROTHERHOOD 


REFRIGERATING PLANT. 
PETER BROTHERHOOD, LTD.. 


PETERBOROUGH. 
See our large advertisement Dec. 16th. 

















SUPERHEATERS "+ Sones * 
T. SUGDEN, LTD., 
180, Fleet Street, London, E.C. 4. 
See Advt,—*“ Engineer’’—Dec. 16. 


DAVIES & METCALFE, 


MANCHESTER. 
ee... a, 2 


INJECTORS. 


ALL CLASSES. 




















ti ted Adverti t every fourth week. 
THE 
MACFARLANE ENGINEERING CO 
LTD., 


NETHERLEE ROAD, CATHCART. 


DYNAMOS & MOTORS. 
A. BEEBEE, 


Bolts, Nuts, Studs, &c. 
WEDNESBURY. 











—= 





FOUR FIRST CLASS VALVES! 


Walworths make a sound and absolutely reliable line of Valves for severe working 
conditions. It would pay you to get particulars of the four lines illustrated above. 
A few of their good points are listed herewith. 


No. 47.4. Regrinding Globe Valve.—Convex Seat No. 446. Kebo Gate Valve.—Heavily built with 

and Disc give line contact. Hence tightness is large wearing surfaces and stiff constructicn that 

ensured and there is less danger of foreign will not distort under strain of sagging pipe 

substances spoiling the seat. lines. 

The Union Ring allows easy removal of working Suitable for 200 Ibs. saturated steam working 

parts wi hout damage. pressure. 

The Reyrinding Seat makes re-seating possible No. 503. Regrinding Valve.—Renewable Monel 

without special tools and without removing the Metai Seats and Disc. Made of high grade 

valve from the line. bronze for 200 and 300 Ibs. working steam 

Suitable for 200 Ibs. saturated steam working pressures at temperatures up to 550° F. The 

pressure. renewable seat feature makes these valves 
practically indestructible. 

No. 420. Disco (Composition disc) Globe Valve.— 

Heavy construction throughout suitable for 150 If you would like any further information about 

Ibs. saturated steam working pressure. these valves write to Dept H for Leaflet 53. 


WALWORTH, LTD. 


| LONDON: 90-96, Union Street, Southwark, S.E. 1 

















"Phone: Hop 7081 "Grams: Walworthey. Sedist, London J 
YQ GLASGOW: 209, Berkeley Street, Glasgow 
Phone: 742 Charing ‘Grams: Walworthey, Glasgow 


ALVES -TOOLS 
Gas. Oil and Air. 


TUBES: FITTING 
for Steam. Water, 






MLC. 147 








STEEL FRAMED BUILDINGS | 























The CLYDE STRUCTURAL IRON Co. Ld. 


Clydeside Ironworks, Scotstoun, Glasgow. 


STEEL ROOFS 





London Agents :—GILLESPIE @ CO., Ltd., 
Leadenhall Bidgs., 1, Leadenhall St , London, E C 3 




















= 
= 
= 
| 
= 




















“==_| BROWNLIE & MURRAY, LT. 








POSSIL IRONWORKS, venngromte- a 












LONDON : 69-60, GRACECHURCH S&T., E.C.3. POSSIL PARK, GLASGOW. SEQUENCE, LON DON. 
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Telephone 251 GRANTHAM Telegrams: 


A. C. POTTER & CO. 


GRANTHAM 





MAKERS OF 


BORING PLANTS 


PUMPING ENGINES 

















DEEP WELL Pp 
BOREHOLE u 
FORCE 
, M 

AIR LIFT Pp 
TURBINE 
CENTRIFUGAL S$ 

FOR AGL 


WATERWORKS D 
MINES 
DOCKS 
RAILWAYS 
ESTATES 
AND ALI 
INDUSTRIES 


( 


WATERWORKS 
INDUSTRIAL 
AND ESTATE 
WATER SUPPLIES 


FOR BY 


BORING, 
SINKING. 


TUNNELLING, 


AROXANPAIZON 


\ PUMPING 








On lists of Admiralty, War Ofhce, Crown Agents, India Office, &c 


“PUMPS, GRANTHAM" 











BLACKRIDING IRON WORKS, OLDHAM. 


Direct and 


Electrically Driven 
Ship's Deck 


and 
Shipyard Winches. 
Specially Designed 


Motors for 


Crane Service. 





Disc Type Magzetic 
Brakes for either 
Direct or Alternating 


Fig. 47la. 
. Current. 


Crane Motor fitted with Disc Type Magnetic Brake. 





1 d 3-phase Ind " 


Totally 





Telegrams : 
cS 0. pt. “DYNAMO, OLDHAM.” 
b J 
Seal al Telephone . 
a ’ 1901 OLDHAM (2 lines). 


MANUFACTURERS of DYNAMOS & MOTORS 


Alternating Current. 


PATENT CENTRIFUGAL SPEED LIMITING BRAKES. 























GET 
TLIBES 
FITTINGS 


FROM “600” 


IMMEDIATE DELIVERY 
FROM STOCK 
SCREWED & SOCKETTED 
FIXED & LOOSE FLANGED 
VICTAULIC: CAST-IRON 


GEORGE COHEN 


SONS & CO LIMITED 
600 COMMERCIAL RO LONQON E I4 




















MICHELL BEARINGS, Ltd., 


ENGINEERS & MANUFACTURERS OF 
Michell Thrust & Journal Bearings 


Registered Office and Works: 
South Benwell, Newcastle-on-Tyne. 


Sce large Advertisement page 51, Dec. 3rd. 


M.F.M. FURNACES 


CAS, OIL, COAL OR COKE FIRED. 
The MANCHESTER FURNACES, Ltd. 
Ashton New Road, MANCHESTER. 























CRANE 
VALVES & FITTINGS 


Heating, Sanitary & Oil Engincers’ Supplies. 
CRANE - a he LTD., 
Offi 








Head 
45-51, LEMAN Stueer, "TONDON, E. 1. 


Rite GNVEYINe rit! as 
ie NERY 


a voue= ATLAS HINER™ co: 
LTS WORKS ~ TE L&-Giascouw 














~ 


WILSON BOILERMAKERS LTD. 


Lilybank Works, GLASGOW. 





WOOTTON BROS., Lo. 


COALVILLE, near LEICESTER. 
Telegrams! Weotten, Coalville. 
Sriekworks Plant. Sanitary Pipe Plant. 


CLAY-WORKINC PLANT. 


Colliery Plant. Genera! Millwrights 


JOHN ROGERSON & CO., LTD., 


WOLSINGHAM, R.S.0., Co. DURHAM. 





Makers of 
Steel Castings and Stee! Forgings. 
Stockless Anchors, Dredger Buckets, Links and 
umblers, Steering Gear, &c. &c. 
SEND YOUR ENQUIRIES. 


Telegrams: Stee'works, Wolsingham. 





GOODALL CLAYTON&C9 [7> 


LEEDS 
CONVEYING PLANTS, BUNKERS &¢ 














HULL FORGE IRON & STEEL CO., Ltd., 
Manufacturers of 


BAR IRON & STEEL 


in all sections and qualities. 


EAST RIDING IRON WORKS, HULL. 
London Office : 38, Victoria Street, S.W. 














STONE AND 


pu SHER 
ENG. 





cRUS LEICESTER 
GODDWIN BARSBY %C° 
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CHESTERFIELD, ENGLAND. 


— 




















BAYLISS, JONES « BAYLISS, 


LIMITED, 
MANUFACTURERS OF 


L BOLTS & NUT 
gn | 8, 

; RAILWAY & 

c TRAMWAY 

==) — FASTENINGS, 


TELEGRAPH 


IRONWORK, 
> i. 


__TERGInG, CATES, ae, Ce 


$d ddd22 








we 































































































i meetin nut 


CATALOGUE FREE. 


WOLVERHAMPTON, 


AND 139 & 141, CANNON STREET, LONDON, E.C. 4. 





























HYDRAULIC STATIONARY, AND 
PORTABLE RIVETING MACHINES 











The illustration shows a 
Portable Riveting Machine 
with universal suspension 
for riveting domes, fire- 


HYDRAULIK «i: DUISBURG 


KINDLY ADDRESS ENQUIRIES TO OUR REPRESENTATIVES: 


AABACAS ENGINEERING CO., LTD., 10, CANNING PLACE, LIVERPOOL 











TORQUE!! 


Not TALK, 
BUILT THE REPUTATION 


OF THE 


CoiL CLUTCH 


The Coil Clutch 
excels for HEAVY 
TORQUES at SLOW 
SPEEDS. 


RELIABILITY is the 
Keynote of both 
Design and Con- 
struction. 





Clutches made for All Classes of 
Drives, including those for Cranes 
(Free Barrel), Winches, Pumps, Plate 
and Billet Shears, Presses, Mixers, 
Slipways, Colliery and Mine Haul- 
ages, Wire and Tube Drawing, 
Rubber and all other kinds of 
Machinery. 





Send Enquiries to the Clutch Specialists: 


The COIL CLUTCH CO., Ltd. 
PHCENIX WORKS, 
Johnstone, Scotland. 


Representatives for the London Area 


MESSRS. ROBERTSON BROTHERS, 
Queen Anne’s Chambers (Ground Floor), Westminster, S.W. 1. 
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ALLIS 
TEXROPE DRIVE 

















The most perfect drive for short centres and large 
ratios :—positive, flexible, silent, compact and efficient. 
Suitable to drive all classes of machinery from 


4 H.P. up to 2000 H P. 


FRANK WIGGLESWORTH & CO., LTD.. 


ENGINEERS, 
SHIPLEY, YORKS 


Telephone : 354 Shipley. Tele,” ims: ** Clutch.’ 
London Office: Kings House, Kings Street, E.C. 2. 
Tedephone : Central 2611. 


SEND FOR TEXROPE DATA BOOK. 

















“EMPIRE” wicxerc BRAKES 


GOOD MECHANICAL DESIGN. 
BRAKE SHOES LINED WITH FERODO, 
EASY AND ACCURATE ADJUSTMENT. 
SMOOTH AND SILENT OPERATION, 


MADE TO SUIT 4’, 6’, 8", 10°, 12”, AND 15” DIA, PULLEYS. 





ELECTRIC CONTROL LIMITED, 


EMPIRE WORKS, BRIDGETON, 


BIRMINGHAM. 

LEEDS. GLASGOW. AUSTRALIA. 
LONDON. Manufacturers of CANADA. 
MANOHESTER. “EMPIRE” S. & C. FUSES NEW ZEALAND. 
NEWCASTLE. and SOUTH AFRICA. 
SWANSEA. HIGH TENSION LINE EQUIPMENT. 


























AVOID ACCIDENTS BY USING 
THE RELIABLE & INEXPENSIVE 


“KOLOK” 


DOJITIVE 
LOCK WASTIER 


pe for vibration and expansion. Scientifi- 
cally constructed and unequalled for locking efficiency. 


The load of compression is more equally and evenly 
distributed, thereby increasing the locking efficiency. 


The tapered ends are relieved of the load and the spring 
is constant 

The barbs being free to move when subjected to vibration, 
force themselves into the nut and metal backing, making 
a perfect lock. 


The Kolok positive lock washer does not injure the nut, its 
threads, or the threads of the bolt, and is easily taken off. 


To remove the nut drive a wedge into the space to right 
of barbed point, thus forcing the point down. The nut 
will then unscrew without injuring the washer, the nut, or 


threads of bolt. 


Samples on application to 
POSITIVE LOCK WASHER CO. 
21, York Street, GLASGOW. 
Telegrams : Keystone, Glasgow. 


Telephone 2982 Central. 





C. 
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Our illustration shows Two 50,000 lbs. Vickers 
Header type Steel Cased Boilers in opera- 
tion at SUNDERLAND POWER STATION. 


VICKERS ‘tise BOILERS 


for evaporations up to-150,000 lbs. of steam per hour. 


E are also the Sole Manu- 
facturers and Licensees for 
Great Britain and the Colonies of 
the “Illinois” Chain Grate Stoker. 


VICKERS BOILERS & “ILLINOIS” 
STOKERS ARE INSTALLED 
THROUGHOUT THE WORLD. 


MTTTTTTITITITITITI TTL LLL iriiiiiiiit 


VICKERS BOILER CO,L” 














50-64, Broadway, Westminster, London, 8.W.1. 
"Phone: Victoria 6845. Teleo pero geaild 
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The customer for whom we {installed} the 


above Pa has 


a further 63 























at their various works. 


They have found the Foster boiler to be 
the solution of their steam production 
problems. 


Profit 


_ FOSTER: i . 


i rc 4 


LONDON OFFICE: 


their experience 
the Foster boiler. 


STE 


Ss TE 

SOHO FOUNDRY. PRESTON 
. : Preston 19 and 96. 
“Foster,” Preston. 


134, FLEET S&T., 





Foster boilers 





and 


BOILER: FOSTER: BOILER: 


- . 
FOSTER : BOILER: FOSTER: 


Steam 
riven 
cern 
capacities 
€00 and i200 
cub. ft per min 


“BROOMWADE™ crude-oil driven 
portable unit. Built in three sizes 


: com oR 
rzes 26 to 300 cub R 
ALSO 3&4 Cylinder machines up to 1200. cub.ft 


“BROOMWADE” 
AIR COMPRESSORS 





Portable self contained motor driven 
oleae set Capacity b. ft. min. 
Height 46° width 36 SP 


A complete range 
for all purposes. 


We make a complete of Alr 
Compressors, fixed and portable—all 
types of gt 


customer's com- 
ere is a ——& Com: 


pressor of Pr and type to exactly 
sult%is duty. 


The design of every “ Broomwade”™ 
Machine embodies 25 years’ special- 

‘acture 
of this one class of plant 


* Broomwade” ta Compressors 
are working and AT 
— tion in all 

wor 


We solicit your enquiries. 


BROOM & 
WADE LTD. 


HIGH WYCOMBE, BUCKS 





































J. A. MAFFEL:«.| 


MUNICH, 


Electric and Motor Locomotives. 
Steam Engines. 


Steam Boilers. 







Locomotives of every kind and size. 


Steam Turbines. 
Electro Steam Boilers. 
Motor and Steam Road Rollers. 
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[Mastration Shows 6° Duplex. 


Horizontal Drilling, Tapping &. Boring 


Machines. 


With Single Spindles—2", 23", 23’, 3°, 34’, 4°, 5",6 
With Duplex Spindles—3’, 34’, 4°, 5°, 6” Dia. Dia 


TRAVELS TO SUIT REQUIREMENTS. 


G. & A. HARVEY, Ltd., 





a x: 


es. 





Albion Works, 
GOVAN, 


GLASGOW 
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UNIT@ OF A LARGE FLEET FOR WHICH THE WESTINGHOUSE BRAKE 
HAS BEEN ADOPTED AS STANDARD. 


Thornycroft Lorry. Thornycroft Six-wheeler. Caledon Lorry 


A TURN OF THE WRIST 
OR 
A TOUCH OF THE TOE 


MEANS SAFETY 
AT ALL TIMES 


TO A ROAD VEHICLE 
EQUIPPED WITH 


CH) 
POWER BRAKES 


82, York Road, King’s Cross, N. 1. 


The Westinghouse Brake & Saxby Signal Co., Ltd. 





When it comes to 
serious work with a 
pencil—work that 
must be accurate and 
clean, you must have, 
not just good pencils 
but the right pencils. 
All over the world 
A. W. Faber ‘Castell’ 
are acknowledged by 
Engineers and 
Draughtsmen to be 
the pencils best 
suited to a draught- 
man’s work. Sixteen 
precise degrees of the 





A. W. FABER 


finest Graphite from 
6B to 8H provide the 
right pencil for every 
purpose. Use them 
and see the difference. 
Price 6d. each, 5/3 a 
dozen. Sold by 
Stationers, Artists’ 
Colourmen, etc., all 
over the world. 


A. W. FABER 
SLIDE RULES 


for accurate work. The 
sales of these Slide Rules 
exceed those of all other 
makes combined. They 
deserve their reputation 
for accuracy and finish. 


"CASTELL 


A. W. FABER, 13-14, CAMOMILE STREET, LONDON, E.C. 3. 
































ELECTRIC ARC 
WELDING 


BY MEANS OF 





PLANT & ELECTRODES 


is stronger, cheaper and quicker 
than rivetting for the construction 
and repair of all metal work. 


A.W.P. methods are being adopted 
alloverthe world. Are YOU familiar 


with them? Write and ask us 
for conclusive evidence of efficiency. 


ALLOY WELDING PROCESSES LTD. 
14 to 16 Church St., Islington, London, N.1 


Telephone: Telegrams: 
CLERKENWELL 8650-8651 “ALWEPROL, NORDO, LONDON” 
Codes: Bentley's and A.B.C. 5th Edition 

















81, Dale Street, Liverpoo! 


VALVES ana FITTINGS 


We carry a large stock of 
ammonia fittings, made in a 
special foundry and machine 
shop at our Dartford works. 


STOP VALVES. REGULATORS. 
TEE PIECES. ELBOWS AND Y PIECES. 
FLANGES. JOINTS, ETC., 


J. & E. HALL’S 
ALUMINIUM RING JOINTS. 









Write for our special Fittings Catalogues. 


J ¢E.HALL.E? 


SGARTPORD, KENT 


REFRIGERATING 
and 


ICE MAKING 
PLANTS 
. Ofice.- 


21, any! Street. Man- 
71, Exobange Buildings . 
Birmi " 

Queen's 


Belfast. 
London Service 7s -1& . 
2, Silex Street, $.E.1. 
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PATENT a FLEMING _ co., LTD. 
NIBBLING MACHINE ENGINEERS 
(MOTHERWELL. 


for the 
Ratid Cutting of Sheet Metal. 


_-__... 


Contractors to 


~ Ni ‘4 Wha Qe, 


MY» — 40x: MF the Admiralty, 
Travellers, 


War Office, &. 
| Electric 


Electric and Han 
100-Ton Four Motor Crane | Wharf Cranes 








| CONDON OFFICE— NEWCASTLE-ON-TYNE OFFICE— Loco Steam 
| i, Charing Cross, 8.W.1. > 1, St. Nicholas Buildings. — 


art 


NEW HEAVY TYPE. = xf I 


Will cut mild steel up to %&” thick. 
Lighter types cut up to %” thick. 
ALL SIZES IN STOCK. 


HENDERSON _& GLASS, 
Falk MALLEABLE IRON @ STEEL 











Incbading al! sises of Round. Square, and Fiat Bars, Rolled 
Girders trom Sin to Hin deep: Tees. Angien Sc. Ss. 


GREAT VARIETY OF HEAVY-SIZED 


PLAIN & CHEQUERED PLATES 
conan &: TARE PLATES, &c.. in bron and Siemens Stecl. 














Write for Catalogue and sample of work. 


J. B. STONE & CO. L” 


135, Finsbury Pavement, 
LONDON, EC. 2. 


STEAM HAMMERS 


FOR SMITHS’ SHOPS AND FORGES. 


Shipbuilders’ and Boilermakers’ Machine Tools. 


Sole Makers of KR. E. DAWIsS’ 


PATENT BEVELLING MACHINES for SHIPS’ FRAMES. 


DAVIS & PRIMROSE, L0., JUNCTION RD. 


LEITH, EDINBURGH. 








GRAIN, CHILL & STEEL ROLLS 
HEAVY GASTINGS sicc'tp to'$0 tome 
Steel Loco. Wheel Cen’ 


RB. TENNENT, LIMITED, 
COATBRIDCE, N.B 





























Sec tt h Ie ating 
i, ee ube 
SCOMPANY, LIMITED 
o4 pinta esaskeameteadid STREET e GLASOCO™ - “a ROM PT) 
EE = U7 Re san GY -_ delivery 


from large 
stocks is 
ensured by 
specifying 
S.T.C. quality 
Tubes. 
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ESTABLISHED 1860. 


HUDSWELL, CLARKE & CO. 


RAILWAY FOUNDRY, LEEDS. ane 


LOCOMOTIVE 
ENGINES 


FOR MAIN OR BRANCH RAILWAYS, 


Docks, Contractors, Steelworks, Collieries, &c. 
All Sizes and to suit any Gauge of Rallway. 


Also Makers or 


Internal Combustion Rail Locomotives. 


Prices, Photographs and full specifications on application. 


Telegrams——Leoe, Leeds. ‘T etepheme—Neatrenal 209° 5 
Codeo—A!, Linber's, A BC (4th and Sth Editions). 
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WOOD-WORKING MACHINERY 


for all purposes. 


A. RANSOME & CO., Ltd. (Dept. B), Newark-on-Trent. 


London Office: 63, Queen Victoria Street, E.C. 4. 





























FOR HIGH-CLASS 


BOILERS 


Of All Types and for All Pressures 


APPLY TO 


ABBOTT & CO. (Newark), Ltd. 


NEWARKH-ON-TRENT. 


CONTRACTORS TO THE Filanded and Welded Work 
ADMIRALTY. of ewery desoription. 
WAR OFFICE. Motor Wadom Boilers: 
INDIA OFFICE. Mydadro Casinds. 
BOARD OF CUSTOMS. Repair Fire-boxes. 
CROWN AGENTS. Ewaporator Shelis. 
&c. &c. VWuloanising Pans. 


Air Receiwers, &o. 
A BC CODE (4th and Sth Editions). MARCONI’S CODE, 
Telegraphic Address: ABBOTT. NEWARK. Telephone No. 34 











PECKETT & SONS, Ltd., Bristol 


Speciality 


FULL PARTICULARS ON APPLICATION. 


Telegrams—PECKETT, BRISTOL, 


LOCOMOTIVES 


of all Descriptions, and any Size or Gauge. 


London Representatives: FERGUSOX & PALMER, 8, Victo: ia Street, 


Weetminster, $.W i. 


TANK 














re. 
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JOHN DORE & CO. 


31-38, HIGH 8T., BROMLEY-BY-BOW, 
LONDON, E.. 38. 


COPPERSMITHS 


MANUFACTURERS OF 


EVERY OLASS OF COPPER WORK 


FOR 


ENGINEERS, DISTILLERS, BREWERS, CHEMISTS, ETC. ETC. 














ROPEWAYS LIMITED 


ALDWYCH HOUSE, LONDON, W.C. 2. 


Telephone : Holborn 5681 (3 lines). ESTABLISHED 
Telegrams: Ropeways, London OVER 80 YEARS 





AERIAL ROPEWAYS ON ALL SYSTEMS 
(“ROE’S PATENTS) 




















FIREMO’ “ane 


Zz ourab, wooneuh 
a PLAIN AND ROUND END 
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BIRMINGHAM. 
























Corrosion can be countered 


The pipes in the illustration, 6}ft. in diameter, form part 
of the —_ pire _ at the 7 York Board of Water 
Supply. ected ainst Corrosion with 
BRIGGS’ ANTI-CC CORROSIVE SOL TION. 


Let us advise you about your Ccrresion Problems. 





BITUMINOUS 
COATINGS 


WILLIAM BRIGGS AND SONS, LIMITED, 


BRIGGS’ 














“ WESTON ” i -° 
CENTRIFUGALS|| 2 Ti. “SHONE 
AND a PNEUMATIC fitbcse 
HY DRO-EXTRACTORS, Ts IW SVP FAX Ny C 
> | EJ i 
L, ven 


AND TEXTILE TRADES. 


ALL TYPES AND SIZES; BELT, WATER 
AND ELECTRIC DRIVEN. 


Send for ee. 





Makers :— 


POTT, CASSELS & WILLIAMSON, 














MOTHERWELL, SCOSLAN D. 


GRAFTON & CO. 


CONTRACTORS TO,H.M. GOVERNMENT, 
ATLAS WORKS, 


BEDFORD. 








Telegr: 
GRAF FTON® BEDFORD 


n applicatio 


st freeo 


i 





ptive 


Illustrated Descri 





SILVER MEDAL, Iaventions Exhibition, London, 1885. 

GOLD MEDAL, PARIS, 1900. 
GRAND PRIX & GOLD MEDAL, Franco- British Exhibition, London, 1908. 
GRAND PRIX, Buenos Aires Exhibition, 1910. 


RAISING SEWAGE, SLUDGE, WATER, ETC., 


whether it be of a District or an Individual Building— 
THE ONLY PERFECT WAY. The only system 
which deals successfully with crude sewage, and which overcomes all topographical 
difficulties. World-wide installations testify to its efficacy and efficiency. 


AIR COMPRESSING MACHINERY. 


Rughes ¢ Lancaster 


LIMITED 
16, Victoria Street, London, S.W. 1. 























LONDON ADDRESS-4.LONDON WALL BDGS. EC4. TEL. LONDON WALL 985! 


GRICE, GRICE 


~ AND SON, LTD. ~ 


NILE STREET ~ BIRMINGHAM 


TELEPHONE SS TELEGRAMS 
MIDLAND2& 53 GRICE BIRMINGHAM 
COBRA 
BRASS AND COPPER TUBES SEAMLESS OR BRAZED 
FOR EVERY PURPOSE 
WE SPECIALISE IN TUBES FOR SURFACE CONDENSERS ~ 


ASSOCIATED WITH ~- 
BRITISH COPPER MANUFACTURERS LIMITED 


———— 
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LIFTS. A. & P. STEVEN, 


181, ST. JAMES’ ROAD, 
GLASGOW. 






London Office: 
10, CHARLES STREET, 
BLACKFRIARS, S.E. 1. 


Manchester Office: 
12, CHARLES STREET. 


Birmingham : 
HARRY ASTBURY, 
M.1.M.E. 


EMPIRE HOUSE, 
GT. CHARLES STREET. 











BRITISH ROPEWAY ENGINEERING C® L™ 


14-18, HOLBORN. LONDON. E.C. 1. 


Telephon : Holborn 0755 (2 lines). Telegrams: Boxhauling-Smith-London. 
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AERIAL ‘ROPEWAY [FOR STRANSPORTING AND STOCKING COAL. 



























BLOW THRONGH 
AND AIR VALVE. 





THE LANCASTER 


COMPACT BUCKET TYPE 
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SMALL SIZE WITH 
LARGE CAPACITY. 
NO ATTENTION NEEDED. 


Perfect under ALL Conditions. 
Made by the makers of “ THE 
LANCASTER” Pision Rings, Pistons, 
Metallic Packings, Etc. Etc. 


LANCASTER & TONCE, 


PENDLETON MANCHESTER. 


"PHONE: PENDLETON 704. GRAMS; PISTONS M/C 


CRANES 


ALL TYPES 
ELECTRIO, STEAM, HYDRAULIC, HAND, 
































FOR 


SHIPYARDS, DOCKS, STEEL WORKS, 


ETC. 


JOHN GRIEVE «& Co. 


MOTHERWELL, SCOTLAND. 

















HIGH GLASS 
GREY IRON 


CASTINGS 


JOHN DEWHURST LTD., 


MOOR BROOK FOUNDRY. 








SOLVE YOUR WORKS TRANSPORT PROBLEM by using the 


MERCURY 


PETROL INDUSTRIAL TRACTOR 


(4 Cyl. 22.5 H.P.) 
CUT YOUR INTERNAL HAULAGE COSTS IN HALF! 


A Will haul 
\ 6-TON LOADS 


over yard roads. 


100 TON TRAINS 


on sidings or light railways 


L.M. & 8. RAILWAY (10) 

G.W. RAILWAY. 

GREAT SOUTHERN RLY. 

THE ELLIOTT METAL Co. (4) 

MUNTZ METAL Co. (2) 

WALLSEND ENGINEERING Co. 

BUTE WORKS SUPPLY Co. 
and many others. 


SPEED UP YOUR WORK. 






































Telephone: 200 PRESTON, LANos ||| BRAMCO (1920) LIMITED, 174, St. Nicholas St., Coventry. 
SPECIFY 
‘UNIT SCREW MACHINE PRODUCTS 
SUPERHEATERS. "EXCELLENCE — 
peates SS 

SUPERHEATERS . 
FOR EVERY TYPE 

OF BOILER. 


—— 


WE SPECIALISE 
IN HIGH-CLASS 
STEAM PIPE 

WORK IN SOLID 

DRAWN STEEL 


“UNIT” 
SUPERHEATER & PIPE 
co. LTD., 
UNIT WORKS, 
SWANSEA. 
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T. BALMFORTH: C° 


LUTON. 


We specialize in 


ACETYLENE anpb 
ELECTRIC 
WELDING. 


Please submit your difficult problems 


Cylinders, Tanks, €c., 
any size, any design, any pressure. 


& BALMFORTH «Co. Lid. LUTON. 
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FLEXIBLE REVERSIBLE INSULATING COUPLING 


THE “SYKES” PATENT. (Patent No. 106062). 


For coupling Motors, Dynamos, Printing Machinery, 
Steel Rolling Mille, and all kinds of machines 
and shafts. Reduces breakages due to vibration 
and shock. Reduces friction on shafts wearing out 
of line. 


Allows Longitudinal Expansion. Will run in eithe: 
direction. Renewal of Buffers effected without 
dismantling of shafts or machines. 

Parts are ELECTRIOALLY insulated. Has nc 


springs. Large range of flexibility, with full or 
partial load. 


SIMPLE IN DESIGN. 
SOLE MAKERS : 


NEWTON, BEAN & MITCHELL, 


DUDLEY HILL, BRADFORD. 


Telegrams: ADROIT, DUDLEY HILL. ‘Phene: 26 (2 lines) Dudley Hill 





































GARNER, TELFORD & HARDMAN, ir: 


PENDLETON, MANCHESTER. 


Teleg.: ‘ Punszvens,” Mawcunsrzr. Telephone: 423 Puxpueron. 


SOLE MAKERS OF THE 


“Burton” Patent Oil Separator for Exhaust Steam 


Alo ALL KINDS OF RIVETED & WELDED WORK. 
comprising Tubular Air, Water or Gas HEATERS & COOLERS. 
Steam Heated DRYING or HOT PLATES. 

Vertical and Horizontal BLEACHING KIERS. 

Single and Double Cased Vertical and Horizontal VULCANISERS. 

AIR RECEIVERS. Surface and Jt CONDENSERS. 
EVAPORATORS, STILLS, DIGESTERS, and RAG BOILERS 
of all descriptions STORAGE TANKS. 

All Classes of CHEMICAL PLANT requiring Pressure or Vacuum Tight Work. 























| To make sure your RINGS are TRUE buy from 
The Standard Piston Ring and Engineering Co., 


Premier Works, Don Road, SHEFFIELD. 


Telephone: No. 2149. Telegrams: “ Ocean” Sheffield. 


The “STANDARD” 


HAMMERED CAST IRON PISTON RINCS 


Our Hammered Piston Rings are well and 
favourably known all over the world for 
more than 3O years for their efficiency and 
long wearing qualities. They keep the cylin- 
ders round a maintain a perfect joint until 
worn out. The ppessure on the oylinder wall 
always remains constant. 

All sizes 2in. to 72in. diam. In our special 
quality piston ring iron, giving approxi- 
mately 14 tons tensile per sq. inch. 
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IT’S THE LAST STRAW 


that breaks the camel's back 
















and so you hesitate to ask from 
“little bit 
more” that might make all the 


your stamps that 


difference. 


if they are MASSEY FRICTION 
DROP STAMPS you need not 
hesitate. They are designed 
to give constant service under 


conditions of maximum severity, 
. 


And they cost so 
little to run! 





May we send 
.s ~ particulars ? 
OPENSHAW annette ti 











EAST FERRY ROAD 
ENGINEERING WORKS CO., LTD. 


Hydraulic Cranes and Coal Hoists, Belt Conveyors for Coal, &c. 
Patent Pneumatic Grain Elevating Machinery. 





Three-ton Hydraulic Cranes with Balanced Jib 


HYDROSTATIC CRANE WEIGHING MACHINES 
Engines, Pumps, Sluices,Capstans,&c. General Engineers & Ironfounders. 


Estimates given for Repairs. 















Quickest Possible Delivery. Lowest Possible Prices. 






Te 
| Telephone — Mast 5046 


MILLWALL, LONDON, E. 14. 


Phone London. 
3849, 
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ELDOM can you save so 
much future trouble and 
expense as by making screw- 
thread joints with Smooth-On 
No. 3, which never dries out, 
cracks, shrivels or shrinks, 
because the body is metallic. 


—and therein is the secret 
of never-leaking joints ! 
Use it especially on superheated steam 


lines and those subjected to vibration 
and violent pressure change. 





Twennern 
corre 


Sold everywhere in gray labeled 1 and 
5 lb. tins. 


Write for free Smooth-On Handbook. 





Street, Moorfields, London, E.C., and carried in 


Distributed by Walter P. Notcutt, Ltd. 8, White 
stock by leading dealers and supply houses. 








Made by Smooth-On Mfg. Co., Jersey City, N.J., U.S.A. 

















POWER STATIONS 
AND FACTORIES 


ARE NOW EXTENSIVELY INSTALLING 


MUMFORD’S 


Patent Automatic 


FEED WATER REGULATOR. 





FITTED TO OVER. ZOO sHIPsS 
' AND BOILERS AGGREGATING 


113 MILLION np. 
A. G. MUMFORD, L?: 


Culver Street Engineering Works, 


COLCHESTER. 
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37 RENFIELD STREET, GLASGOW,C.2 
\ WORKS OFFICES ~\/ 


| 37, RENFIELD ST,GLASGOW, and 
9,.MINCING LANE, LONDON 


o 


HALLSIDE, NEWTON 
we BLOCHAIRN,GLASGOW, 


—— 


Manufacturers of 


MILD STEEL Plates for Ships, Boiler and Bridge-building, 
Angles, Zed Bars, Tees, and all forms of Sectional Bars 
required for constructive purposes 

CASTINGS of all kinds and largest sizes 
Stern Posts, Anchors, Rudders, & 

FORGINGS of every description 

AXLES of highest quality, to meet requirements of Home and 


Colonial Railways 
TYRE 


S—Locomotive Carriage and Wagon, to all requirements 


SPECIAL STEEL of al! kinds used for constructive purposes. 


for Ship Stems, 














DRILLING & 9, BORING SPECIALISTS. 


DRILLING, BORING, 
TAPPING & STUDDING 


MACHINES. 


30’ Vertical Drilling Machine, 
illustrated. 
WORKING 
CAPACITIES. 
CAST IRON, from solid .. 2}” 
STEEL - a wo 
BORING es o4 oe O” 
TAPPING, Whit. = oo 


We make a full range 
of machines for various 
duties: 


Send for catalogue. 


Telephone: ee pe. 








HALIFAX, 
ENGLAND. 


KITCHEN & 
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THERS have reduced 
their socket bills by 
using * Better-Service ’ 
Sockets. Why not YOU ? 
Hardened, and ground to 
close limits inside and out, 
‘Better -Service’ Sockets 
are made as Morse Taper 
Sleeves, Extension Sockets 
and Parallel Sockets for 
automatic and turret 
lathes, etc. Special forms 
also quoted for on receipt 
of particulars. 
Write for Liat S. 101. 





PT UE ETIELIELILILE TILL 


WILLIAM AsSQuiITH (1920) Ltd. 


The L L set iiling Machi S list 
e Largest and Leading Drilling Machine Specialists. 
Highwell Wo ks - HALIFAX - England. 
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LINOLEUM MACHINERY. 


CALENDERS, MIXERS, CORK MILLS, SCRAP 
OXIDISING, PRINTING (FLAT AND ROTARY), AND 
ALL OTHER MACHINES. 


LINOLEUM & FLOORCLOTH FACTORIES COMPLETELY EQUIPPED. 


THE MELVILLE - BRODIE ENGINEERING COoY., 
KIRKCALDY, SCOTLAND. 
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COMPLETE 


BEET SUGAR 
FACTORIES 


OF ANY CAPACITY 
DESIGNED and MANUFACTURED by 


FAWCETT, PRESTON & CO., LTD. 


LIVERPOOL. 
Half a century's practical experience in the Beet Industry is 
available for panies contemplating the Installation of Factories. 


Telegraphic Address: 
“FAWCETT,” LIVERPOOL. 


Lendoa Office 
70, VICTORIA STREET, S.W.1. 














THE ORIGINAL RED-STITCHED 
COTTON BELT. 


For all kinds of 


DRIVING and 


Proved by half-a-century's test to be the ideal 
Belt for all-round general use. 


Perfect for Main Drives. 

Perfect for Counter Shaft Drives 
Perfect for Motor Drives (Made Endless). 
Perfect for Work in the Open. 

Perfect for Guaper Cees 


The GANDY BELT MFG. Co., Ld., SEACOMBE, Ches. 


Lenba, Manchester, Birmingham, Glasgow, Belfast, Dublin, Bradford, Bristol and 
Newcastle-on- Tyne. 
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WATER TURBINES and 
GOVERNORS for any power 
or height of fall. 


CENTRIFUGAL PUMPS 


Gilbert Gilkes & Co., Ltd., 
Kendal, 
England. 
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BOLTS —& NUTS, Eto. 











Speciality:—FACED and BRIGHT NUTS. 


LISTS ON APPLICATION. 


USUAL STOCK - 1000 TONS. 
BRIGHT DRAWN STEEL BARS. 


JAMES WILEY ®& SONS, Ltd., DARLASTON. 


SUPEiISER 


This remarkable invention abstracts the maximum possible 
quantity of heat from hot fue gates on the way tothe chime ey 
it is particularly suitable for Lancashire Boiler — 


The feed water and air required for combustion are 
simultaneously heated. 


80% BOILER PLANT EFFICIENCY IS 
GUARANTEED IN ALL NORMAL CASES. 


Smoke Trouble Eliminated, 


Telegra: 3ALLOWAY,” MANCHESTER 
~~ — me No.: Central 6312 


LONDON C FFICE : 11,Queen Victoria. Street, E.C.4 

















GALLOHAYS 


MANCHESTER 


SLOTTIN G. 


MELLOY’S PATENT 
STROKE CHANGE. ~ Jin. to 72in. 


PUSH BUTTONS CONTROLLING :— 
STARTING, 
STOPPING, 
RAM 
SETTING, 
STROKE 
CHANGING 























RHEOSTATIC 
BRAKING. 


QUICK POWER 
~MOTION TO 
“ SLIDES. 
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CASE HARDENING HEAT TREATMENT 
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COMPOUNDS APPLIANCES 


FOR ALL REQUIREMENTS. OF EVERY DESCRIPTION. 





KASENIT LTD., 


Henry Street, Bermondsey, London, S.E. 1. 


WRITE FOR OUR NEW 
DESCRIPTIVE BOOKLET— 


CLARKE, CHAPMAN & CO., LTD. 


ABC, 4th, 5th & 6th Eds., Al, Engineering, lst & 2nd Eds. 
1 0: head 7. 
ote) Waet erties "* Victoria Works, GATESHEAD. maton Be = tae Same 


Bentley's Complete Phrase Code, Scotts 10th Ed., & Private. 


REGISTERED TRADE MARK. 























Complete Electric Light 
Installations for Ships. 


Steam and Electrically 
Driven Haulage and 


Steam, Electric & Electro Winding Gears. 


Hydraulic Winches, 
Windlasses, Capstans, 


Pumps for all duties, 
“ Woodeson’s” Patents. 





Cranes, 
Steam Steering Gears. Clarke, Chapman (Patent) Electrically Driven Ship’s Cargo Turbo Pulverising Plant. 
Winch. _ 
Air Compressors. In sizes of 1 Ton, 2 Tons, 3 Tons, 4Tons, 5 Tons, 6 Tons, 7 Tons. Illustrated Catalogues Free. 


Lifting Speeds from 100 to 450 F.P.M, 


Watertube Boilers (“Woodeson’s” Patents.) 
London Office: 116 Fenchurch Street, E.C. 3. ent 











UNIFLOW ENGINES peso, enaEs 


Electric, Steam or Hand Power 
60 ears ih sates Lence 


























Uniflow Steam Engine Driving D.A. Ammonia 
Compressor. 





Uniflow Engines designed to operate with 
the maximum economy of steam. & : oe 
Ts se fae a “ : " ~~ 
~ "ison ié NN a. pe aes “ 


Heat Extraction and Back Pressure 


Engines for all industries where steam Lifting Capacity, up to.50 Tons 


is used for heating or manufacturing 








# yy je ee re 


purposes. Our A _— lw all lit 
Sead for this illustrate whouw Deviick rans he aged 
yet ork cues HICK, HARGREAVES Awe - Mow our We Caw Hae 3 ona 
oe Sa & CO., LTD., a 


olietions BOLTON, ENGLAND. wt Morgan eC ce Lt 


LONDON OFFICE: 57, Victoria Street, S.W. 1. EGLINTON "ENGINEERING WORKS 


KILWINNING - SCOTLAND 
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CHUCKS 


UNIVERSAL Three Jaw 
are very accurate and 
guaranteed to run true to 
within 


0015" limits. 


NONE BETTER 
OR CHEAPER 


INDEPENDENT Four 

Jaw are extra heavy. 

Jaws extra long, hardened 
and ground. 


PIDGEN Bros., 
Helmet Row, Old Street, 
LONDON, E.C. 1. 


VESSELS 


OF STEEL & CAST IRON 


TANKS - BUOYS 
CHEMICAL PLANT 
PIPELINES 
CHIMNEYS 
CASTINGS 


ASHMORE 
BENSON 


PEASEsC°C’ 
STOCKTON-ON-TEES 























WATER POWER PLANT 


Apply to: 


JAMES GORDON & CoO., LD., 
109, WINDSOR HOUSE, KINGSWAY, LONDON, 


Cables; “Gordolobo, Westcent, London.”* 
*Phone : Gerrard 1195 | 


HILL &SMITHI® | 


CONSTRUCTIONAL ENGINEERS | 


| BRIERLEY HILL STAFFS | 





























PATENT SELF.CLEANING SCREENS 


for WATER & SEWAGE 
FILTERS (PENNELL-WYLIE PATENT 
PUMPS, AIR COMPRESSORS, &c. 


F. W. BRACKETT & Co., Ltd. 


ENGINEERS, COLCHESTER. 














BRETTS PATENT LIFTERC°L? 


SPECIALISTS IN 


DROP-FORGING 
EQUIPMENT 


FOLESHILL WORKS COVENTRY. 














EDWARD MERCER, LTD., 


Hollins Ironworks, 


Hollinwood, near Manchester. 


Manufacturers of all kinds of 


BOLTS and NUTS. 











PEGLER BROS. “n°” 


BRIDGETON SMELTING WORKS, 
Fordneuk Street, BRIDGETON. 
Regd. Office : 54, Brown Street, GLASGOW 











RNSTILES 


oF FOR SPORTS GROUNDS. RACECOURSES LAVATORIES £1 
’ CHECK ISSUING MACHINES 











: FOR THEATRES,CINEMAS dc. ) ; 
, W.T.ELLISON &ColrT® 
*. ENGINEERS, J 
: PENDLETON, o% 
MANCHESTER, ,.0*.5 
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Uniformity in Draughtsmanship. 


The Draughtsman seeks a pencil which will invariably give exactly 
the same thickness of line and exactly the same ‘ darkness’ of line, 
so long as the same pressure is placed upon it. Only with sucha 
pencil can the necessary accuracy and clarity be attained. 


THE PERFECT PENCIL 


owes its world-wide reputation amongst Draughtsmen to the 
smoothness and absolute uniform texture of each of the 17 
degrees of lead which invariably gives the same result. 

Obtainable in 17 degrees, 6B to 9H, from Drawing Material : 


Dealers, Stationers, etc. Each 4d., Dozen 3/9, Six dozen 21/-, 
One gross 40/-. 


For the Counting House and General Office use you will find 
KUOH.1-NOOR HB is an economy. 


.. & C, HARDTMUTH, 
29, Kingsway, 
London, W.C.2 
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BOILERS ENGINES 
5 & Co 

HIGH CLASS ic) f | STRAM & ELECTRIC 

LANCASHIRE WINDING ENGINES 

& Woouorive “~Y ALBERT a” INGLIO’ PATENT 

BOILERS, FTC: © ENGINEERING co CONTROLLER 


Creosoting Cyirs. & 
—- BOILER =, 
BOILER REPAIRS. WORKS, SHOE REPains 
” tics 


CRAB WINCHES 





BLECTRICHAULAGES §6&& D e* COAL BOREENING & 








TURE THROW PUMPS. WASHING PLANT 


GOVERNORS 


PICKERING TYPE, 


and with Smith's Patent 
Knock-off Gear. 


SIMPLE, EFFICIENT 











Jockey Pulley Abandoned 
Operates if Governor Stops 
from any cause. 


Sole Licensees and makers 


POLLOCK, MACNAB 
HIGHGATE, 


Shettleston, GLASGOW. 
Makersto War Office & Admira! 











LADDERS,STEPS, 
TRESTLES, TRUCKS 
HEATHMAN, 


35, Aldersgate St, Near GPO. Lonpon. 




















STEAM 


BOILERS 


WM. ARNOTT & CO., 


COATBRIDGE. 
RIVETTED PRESSURE WORK 
ALL KINDS CONSTRUCTIONAL WORK 























STEEL MANUPACTURERS. FORGE MASTERS SHIPBUILDERS 
MARINE , LOCOMOTIVE . AUTOMOBILE . AERONAUTICAL 
& GENERAL ENGINEERS 

















BLAZING 
THE TRAIL 


In the year 1827, when prejudices were 
rooted deep, science was condemned and 
everything new regarded with suspicion, 
Joseph Dixon established a business in 
Salem, Mass., to manufacture articles from 
graphite. To-day, after one hundred years, 
the name “ DIXON” has spread around the 
world and the present company which bears 
his name stands as a lasting memory to his 
genius and courage. 


DIXON'S 


GRAPHITE PRODUCTIONS 


Sole Agents ; 


CRAVERIZL 
SIM ITED 


22, Duke Street, Stamford Street, 


Blackfriars, 


THE LEEDS ENGINEERING 
AND HYDRAULIC CO., LTD. 
RODLEY, near LEEDS 


PUMPING AND HYDRALLIC MACHINERY, & 























WIRES 5 VICTORIA S' 
GAS, LEEDS $.W.1 











LARGE STOCK READY 
FOR IMMEDIATE DELIVERY 
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L.C.M. = Lowest Cost Measurement. 


LEA 
CoaL 
Meters 


FOR CHAIN-GRATE STOKERS. 
Write for latest particulars to:— 











THE LEA RECORDER Co., Ltd.. MANCHESTER 








The Burckhardt Engineering Works 
COMPRESSORS. VACUUM PUMPS. 


Works: Basle, Switzeriand. 
26. Victoria Street, London, S.W. 1. 


WATER 
SUPPLIES 


ARTESIAN TUBE WELLS. 


Improved Patent Air Lift 
Pumping Plant. 








Le Grand, 
Sutcliff & Gell, Ld., 


THE GREEN, SOUTHALL, MIDDLESEX. 


Telegrams: Abyssinian Southall. 
Telephone: Southall 1394 (3 limes). 













FOUNDR,, 
a Fo 


9° °, 
r MANSFIELD °2 
Y « 
FOR 4 


~ 
C.1. FLANGED PIPES, 
FITTINGS & SPECIALS. 


All Sizes 
and 
Purposes. 


OIL ENGINES, 


PUMPS, 
ELECTRIC LIGHT. 


FAIRBANKS MORSE, 















See Ulastrated Advt. alternate weeks. 











GREEN SAND 


CASTINGS 


To 10 Cwt. 
J. R. M. FITCH, 
On Admiralty List. 
LAWFORD |iRONWORKS, MANNINGTREE. 











DOUGLAS FRASER & SONS, Ltd., 


ARBROATH 
MILL GEARING, BELT 
PULLEYS, & ROPE PULLEYS 


See Illustrated Advt. Dec. 25rd, page 75. 


MACHINE CUT 
WHEELS. 


The REID GEAR Co., “ss. 


See INustrated Advt. in issue of Dec. 25rd 


VALVES 


FOR 


COMPRESSED GASES 


30 YEARS’ EXPERIENCE bored by eaters 
ists enables us to ALVES that 
nv Wy trom Drop Steel 























VALVES FOR 
OXYGEN, HYDROGEN AND COAL GAS BOTTLES 
SULPHUROUS ACID BOTTLES CARBONIC ACID BOTTLES 
AMMONIA BOTTLES NITROUS OXIDE BOTTLES 
CHLORINE BOTTLES REFRIGERATING PLANT 


DAVID SCOTT & Co. 


CATHKIN ENGINBERING WORKS, 
Polmadie, GLASGOW. 














BOVING & CO., LTD. 


Manufacturers of 
Water Turbines, 
Governors, Pipe Lines, Valves, etc., 
and Pulp and Paper Making Machinery. 

















One of two 9000 B.H.P. Units for the Government of Mysore 


HEAD OFFICE: 
56, Kingsway, London, W.C. 2. 
Telephone : Telegrams : 
Holborn 0411-2-3 JznornTex, PHons, 
(3 Lines.) Lonpon. 


















“K” Original Seamless Steel 
SERRATED OILFEEDERS 
(KAYE'’S) 












N.B. “ The Object of the Serrations is 
Greatly Increased Strength.” 





Pattern No. 320. Pint. 
Seamless Steel “ Fo: ree-Feed Type. 


Various Sizes. 





Pattern No. 39. 1 Gallon 
Corrugated Stoel Oil-Bottle. 
Sizes 2 Pints to 5 Gallons. 


Oil Cabinets. 
ee angiets — 
Sizes 4 ade Di) 
to 100 Gallons 
“* Wasteless 
nee 
Painte ra Red 
Enamel. 


~~ 


Pattern No. 8. 4} Pint 


Seamless Steel Valve Type. 


Various Sizes. 





Complete Catalogue sent free on 
Request. 


JOSEPH KAYE & SONS, Ltd., 
Oilcan Works, 


LEEDS, 
and 93, High Holborn, London, W.C. 1. 
ESTABLISHED 1864 






































3 Arc Set as supplied to Burma Railways. 


A Feature of 


WILSON PLASTIC ARC 
WELDING PLANTS 


is the 
Economical Operation of 
Multiple Arc Units. 


Write for full particulars, 


G. D. PETERS & CO. L™®: 


Caxton House, Westminster, 
and at; Windsor Works, SLOUGH, Bucks. 



































City Seteed a . 
x Bradf dford. 


; also Landon & 

Souther Counke: nates 

The PT. Engine 

po thd cs 

19, Bis sgat ? 
ee apseet ra 2 


$808 Loadn hay 
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; Bodley Bros. & Co. 


Luarep, 


! 3 Boiler Makers aol Toon — 
Jn } v Founders, 
I f OLD QUAY FOUNDRY 
jae EXETER. 
/-4\ \s SPUR. BEVEL, 


MITRE, MORTICE 


aa Mag ig 


WORM WHEELS 


Machine Moulded. 
Also Teeth Cut to Shape 


\ 


oe es 


ESTABLISHED 1780 











THE 


CLEVELAND 
BRIDGE np 


HEAD OFFICE AND WORKS— 
DARLINGTON. 
LL TTT 


WALLWIN 
NON - CHOKEABLE PUMPS. 


For Unscreened Sewage Sludge, Refuse, Dirty Gritty 
Water, Stones, Grit, Sand, etc. They are built to stand she 
heaviest duty and made to do what no other Pump can do. 


THE WALLWIN COMPANY, 
Saltisford Ironworks, Warwick. 


VACUUM AUTOMATIC BRAKE 


for Railway, Steam and Electric Stock. 
See illustrated advertisement Dec. 9th issue. 


THE VACUUM BRAKE CO., Ltd., 
3. 5 and 7, Old Queen St., Westminster, 


LONDON, S.W. 1. 
Gargseam a¥D Onavan, Ltp., MaxOuEsTER. 














More 
“(Good Business” 


a further order has just been received from 
the Ceylon Railways for 


TEN MORE 


Sentinel-Cammell Rail Coaches 
“as before.” 


A booklet comprising articles touching on 
various phases of Railway work will be sent 
te Railway officers who are interested. 


The “Sentinel” Waggon Works, Limited, 
Railway Department, 
Iddesleigh House, Caxton Street, Westminster, London. 











PERFORATED 
METALS 


WIRE WORK 





NAME PLATES 
OF EVERY 
DESCRIPTION 





W. BARNS & SON, 
GLOBE WORKS, 
Queensland Road, Holloway, LONDON, N. 


MECHANS LIMITED, 
Engineers & Contractors, 
SCOTSTOUN IRONW RKS, GLASGOW. 


LONDON OFFICE : 
10, Princes Street Westminster, S.W. 1. 


See Illustrated Advertisement appearing every 
fourth week. 


Matchless Best Cast Steel. 


Matchless C.S. Circular and Band Saws for 
Iron and Steel. 


Matchless Cast Steel Files. 


ALFRED BECKETT & SONS, L™ 


SHEFFIELD. 


GIBBONS BROS., Ltd., DUDLEY 


Teleg.—Gibbons, Lower Gornal. Telephone—10 Dudley 
Contractors to ADMIRALTY and WAR OFFICE 
PATENTEES & BUILDERS OF 


Regenerative Muffles & Furnaces 


FOR ALL ENGINEERING WORK. 



































The Glenboig Union Fire Clay Co. 













BCM /GLENBOIG. 


Where others melt 
or split up 
Glenboig stands. 


58 First 
Awards at Inter- 
national and Home 
Exhibitions, including 
Grand Prize at Brussels 
1910. 

In every case the Hizhest 
Award given for Fire Clay Goods 





























DE BERGUE & Co. LTD. 
MANCHESTER. 














MACHINES OF STEEL PLATE CONSTRUCTION 





MADE IN ENGLAND IN ACCORDANCE 
WITH THE BEST BRITISH PRACTICE. 

















WATER 
SOFTENERS. 








SOFTENING 1500 GALLS PER HOUR 
AT KENT COUNTY ASYLUM. 


Bowes, Scott & Western, 


PARLIAMENT MANSIONS, LTD. 
VICTORIA STREET, WESTMINSTER, S.W.1. 


(Opposite Post Office). 


Telephone No.: Victoria 3415, 
Telegraphic Address: Donbowes, Vic., London. 


Hundreds of Softeners supplied and treat 
ing successfully the most difficult water 


Also Makers of all Types of 


MINING MACHINERY, PUMPS, &c. 











HARTLEY Sons 8c*CAS TINGS 


ETRURIA, STOKE -ON-TRENT. | 




















WHITECROSS ARMCO 
Ingot Iron Electrodes 
99-84% Pure 
THE WHITECROSS GOMPANY LIMITED 


3) aes ah 








<3) SEND FOR PROOF 
{ THAT THIS IS THE 

SMOKE-CURE 
FURNACE 

AND GIVES FUEL 
ECONOMY. 





Pots MELDRUMS, 
oe ry TIMPERLEY, Manchr. 


PETTER OIL & PETROL 
ENGINES 


SIZES 1} to 600 B.H.P. 
PETTERS LIMITED, 


London: 75b, QUEEN VICTORIA ST.. E.C. 4. 
Works: YEOVIL & IPSWICH. 

















[WnMILLER& SONS I? 


WOLVERHAMPTON. 
GATES #HpHHH Tree at 
seg i il Ug 

LOWEST PRICES ON APPLICATION. 





BOLTS 
NUTS 














J. W. JACKMAN & CO., LTD., 
Vulcan Works, MANCHESTER. 
Manufacturers of 


Sand Biast MAcuines. 














_ 


0 ———eEE7 
| LI ANCANESITE} 


—_—_—_—_—_—_—_—_—_—_—_—_—_——_—_—_————— 
MOST CONVENIENT AND ECONOMICAL - MOST 3) 
LASTING AND RESISTINC-THE SAFEST AND i 
‘ 





BEST FOR STEAM JOINTS j 
i . 





JOHN HUDSON AND CO.’s SUCCESSORS 
: 72, Cannon Street, Londen EC.4 
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GENUINE 


EMERY. _ cMERY 
EMERY CLOTH. |i * 


JOMN OAKEY & Sons, 


LIMITED 


TAPE 


GLASS PAPER, BLACK LEAD. 


FLINT AND GARNET PAPER. 


N.B.— All Papers and Cloths are supplied in Rolls, 


Bands, Discs, Strips, and Sheets of almost any 


size and shape, to suit the special requirements 
of buyers. Prices quoted on peceipt of particulars. 


WELLINGTON WORKS, WESTMINSTER BRIDGE ROAD, LONDON, 6.E.1. 


EMERY AND CORUNDUM DISCS 


Of Cloth & Paper, for all Disc Grinding & Polishing Machines 


EMERY WHEELS 











ed 


ESTABLISHED OVER A CENTURY 


BerRICALLY Mr, 


Exceptionally sound, 


ED 





ductile and free from defects. 


Magnet steel a of dest peenaenane a speciality. 


E. JOPLING & SONS, LTD., 


PALLION STEEL WORKS, 





SUNDERLAND. 


—— ESTABLISHED 1821 —— 








Electrical Machinery 


A.C. Eee 5 Oe. 


= BRUCE PEEBLES & CO., LTD. 
ENGINEERS, EDINBURGH. 

















Ben. 


See Advertisement Dec 





PORTABLE 
_ELECTRIC 
TOOLS. 


Sth, Page 59. 











DAVIE & HORNE, LTD., 
JOHNSTONE, near GLASGOW: 


MAKERS OF 
EVAPORATORS, DISTILLING PLANTS, 





1 Cregrame ; gvaporator Jonnstone. 


LONDON OFFICE: 5, FENCHURCH 8T., B.C. 5 


PUMPS, 
CONDENSERS, FEED WATER FILTERS & HEATERS. 





The dovetail endless 


splice whi 
the joint part of the belt it lf, 
strength, thickne 
the main portior 


252, MAIN ST., BRIDGETON, GLASGOW. 


Telegrams: Laminated, Glasgow. 
Telephone: Bridgeton 1747 (3 lines). 





H. W. KEARNS & 6O., L2- 


BROADHEATH, MANCHESTER. 


MACHINE TOOLS FOR ENGINEERS. 


Tel. No. 221 Altrincham. 


See our Illustrated Advertisement in issue of Dec 


LONDON : BIRMINGHAM: MANCHESTER 
16, % fin Court, Empire House, -! gg 


treet, Great Charles 
Birmingham. — 7a 


Telegrams: Telegrams : 





Cheveral, Stock, Horsepower, Telephone : 

London Birmingham. Chorlton 845 
Telephone : Telephone : 
Central 4635. Central 3445 


THE JOINT 


IS AS STRONG 
AS THE 


BELI 


7 HENDRYS 
JAMES © chalgaanl LAMINATE D 


BELTING 


REGO TRADE MARK 


MAY WE SEND YOU FULL 
PARTICULARS ? 























OIL ENGINES 





Branches { [3 , ay Street, GLASGOW. 


rn AMWORTHY 


PUMPS & AIR COMPRESSORS. 
THE atetay | || ame ny mee CO., Ltd.. Poole, Do.. 2. 
ictoria Street, LONDON. 


ALL CLASSES OF 
HANDLING MACHINERY. 
45-50, Holborn Viaduct 

LONDON, E.C 1. 


Grams: Micontraco, Cent, London 
Phone: Holborn 2822 








Tae Mitcuett Conveyor & TRANSPORTER Go., LTD., 


WAGON TIPPLERS, TRANSPORTERS, CONVEYORS: 

TELPHERS, CRANES, LOCO. COALING PLANTS, 

GRABS, COMPLETE BOILER HOUSE EQUIPMENT, 
AERIAL ROPEWAYS. 

SOLE AGENTS FOR THE BRITISH EMPIRE FOR CERETT! & TANFANI'S SYSTEM, MILAN 







































On | 
Stock || 
ior || 
Immediate || 
Delivery. | 


weeeree 


Let us j 
Jaw ww 
anni 
Py 

1| 






fartic + 4 from 


ferW-Coltmans > 


Central Boiler 


Works, 


2 ‘ntas sp eremnoroc sh 
oy = 















ABRASIVE BANDS 


FOR ALL PURPOSES. 








DAVIES 
DEMONITE 


POLISHING BELTS \ 





DAVIES have been manu- 
facturing BANDS for sanding 
machines and for metal finish- 
ing for nearly half a century 
and can supply practically any 
demand. Small Bands on end- 
less duck for use on Linisher 
type machines kept in stock in 
the usual sizes, madein EMERY, 
CORUNDUM, and other 
abrasives. 


W. J. Davies « Sons, 


LTD. 


nds of ABRASIVE 


Manufacturers of EMERY and ail ki 
WERY ( LOTH, and 
RS 


A 
MATERIALS — EMERY, EX 
SAND PAPE 


Imperial Emery Mills, 
109, WESTON STREET, S.E.1. 


















ets} il i, 


A.P.NEWALL ano CX. 
[POSSILPARK GLASGOW. 
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Reduce your Costs and Increase Production with 


I-R PNEUMATIC TOOLS 














Spending Money to Cut Costs. 


High costs of construction, maintenance and repairs 
are often due to the use of out-of-date or ineflicient 
Pneumatic Tools. These cost money to run instead 
of saving it. 


It will pay you to invest in the latest and most 
efficient tools. They will save their first cost in a 
short time and will turn out a higher standard of work. 


There is a full. line of Ingersoll-Rand Pneumatic 
Tools, Drills, Grinders, Chippers, Riveters, Sand 
Rammers, Hoists, etc.—all designed to give the highest 
service over a long period at a low operating cost. 


Each tool is built in several sizes to meet the 
requirements of different classes of work. 


It is worth while spending money on I-R Pneumatic 
Tools. They will save many times their original cost. 


































MANCHESTER: 196, Deansgate. 


Ingersoll-Rand 


INGERSOLL-RAND COMPANY LTD., 165, QUEEN VICTORIA ST., LONDON, E C. 4. 
20, Renfrew Street, GLASGOW, C. 2. 
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CONDENSER 
TUBES 


have always been NOTED FOR SERVICE 


and 


AE SUPER NICKEL 


TUBES are FAR and AWAY SUPERIOR to anything 
hitherto made. 





Sole Makers— 


ALLEN EVERITT & SONS, LTD., 


SMETHWICK, BIRMINGHAM. 


i The PIONEERS and LARGEST MAKERS OF HIGH GRADE Cupro 





S. BERENGARIA was fitted with 4 CONDENSER ph J wher she was built and they are 
VICE. 


still 


ivine GOOD 


















LC 
Shut-Off Valve 


(Cockburn-MacNicoll Patent). 


Fitted with OIL CYLINDER suitable for ASPINALL’S 
PATENT TURBINE SPEED and EMERGENCY 
GOVERNOR and forced LUBRICATION CONTROL. 


ENSURES PERFECT CONTROL 





FULL PARTICULARS AND PRICES [ON APPLICATION 






Telegrams : 
Cockburn, Glasgow.” 








timireod 


CARDONALD 


LASGow 








Telephone : 
No. 361 Govan (2 lines) 


OCKBURN 












Codes : 










Lieber’s 


CKBURNS’ 


ABC 5th Edition 


Marconi Internationa! 





























STEEL WORKS 
OEKING A.C., 
DUESSELDORF. 








STEEL CASTINGS 


UP TO 25 TONS. 


WHEELS & ENOLAND- iow 
AXLES 164, 6 
FOR COLLIERY TUBS SCOTL4 
BARVEY 


& LIGHT RAILWAYS. 5 
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AUCTIONS 


FULLER, HORSEY 
SONS anp CASSELL, 


ESTABLISHED IN BILLITER SQUARE IN 1807. 
11, BILLITER SQUARE, E.C. 3. 


MECHANICAL AUCTIONEERS, 
SURVEYORS AND VALUERS 


OF 
MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &c. 


FIRE LOSS ASSESSORS. 


NOTE.—A STAFF OF SPECIALISTS attends 
to the requirements of Manufacturers seeking 
New Works or Works Sites and a 


REGISTER OF VACANT FACTORIES 


will be forwarded free on application. 








At the ganas GRAVING DOCK, ia eETOCE,, 


—-By Order of tne Proprietors.— 


Fuller, Horsey, Sons and ‘Cassell 


are instructed to SELL by AUCTION, in Lots, 
on the PREMISSS. on TUESDAY, JANUARY 10th, 
1923 and oo" OWING DAY, at Eleven o'clock pre- 
cisely evwch 4 


SHIPBUILDING AND 
REPAIRING PLANT, 


including Eight Punching, Shearing and Angle Crop- 
ing Machines, Two Beam Bending, Cutting oat 

nching Mvchines, Hydraulic Flanging Press, 
Plate Edge Planers up to 30ft., Plate Bending Rolls 
up to 33ft., Set 5ft. Plate Straightening Rolls, 7 Screw- 
cutting Lathes up to 18in. by 34ft., Planing Machine, 
10ft. by 4ft. by 4ft.; Slotting and Shaping Machines, 
8 Radial and other Drilling Machines, Screwing and 
Pipe Bending Machines, Tool and Cutter Grinders, 
fixck Saw Machines, Steam and Pneumatic Power 
Hammers, Smiths’ Anvils, Plate and Angle Furnaces, 
Stabs, Fullerton- |e ee Motor- 
ft. capacity ; 
~~ je, other Galan aebten Air Com- 
r Receivers, Set Hydraulic Pressure 
Pump. iitydenutic ‘Accumulator (w.p. 1500 Ib.), Vertical 
Boiler, 5ft. diam. 10ft.; 12 Steel Derrick Cranes up 
to soft. high. Eleven 5-Ton Winches, Steam Loco. 
Crane, Two 5-Ton Hand Travellers, 20-Ton Railway 
Wagon Weighbridge, 1700 Yards Standard-gauge 


WOODWORKING MACHINERY, 
including 30in. Band Saw, Tenoning Machine, 24in. 
Planing and Thicknessing Machine, 3 Saw Benches, 
Chain Mortising Machine, Eight Grinders, various. 

50 A.C. MOTORS, 2 to 300 H.P., 
400 volt., 


3 phase, 50 periods. 
TOCK AND STORES, 

including 150 Tons Steel Plates and Sections, Bolts, 

Nuts and Rivets, Large Quantity Joiners’ Timber, 

Staging Poles, Keel Blocks, Shores and Bulk Timber, 

Lifting Tackle, Ropes, Chain, Office Furniture, and 

other effects. 

May be viewed on production of catalogue, to be 
obtained (when ready) of Messrs. ULER, HORSEY, 
SONS and CASSELL, Mechanical Auctioneers and 
Valuers, 11, Billiter-square, E.C. 3. 7287 J 








PLANT and MACHINERY at PORT SUNLIGHT.— 


TO BE SOLD by order of LEVER BROS., Ltd., 
as being surplus to their requirements. a... 
8- 


Lem wre as are obsolete or defective will 
of at reserve prices on scrap value.— 


§ 


Praller, Horsey, Sons and Cagsell 
will SELL by AUCTION, in Lots, at the 
2 page ROOMS, 14, COOK-STREET, NiVER. 
. THURSDAY, 12th JANUARY, 1928, at 

Secs o’clock precisely, 

MARGARINE PLANT, 
including Four Rotors Churns, 15 Grasso Blenders, 
14 Hand Presses, as Steam-driven Double Ammonia 
Compressor, 3,325. 8. B.T.U. per hour. 

SOAP MAKING PLANT, 

12in. by 48in. 9-roll Soap Mill, Rutschman Shaving 
Soap Plodder, Wallois Plodder. 

OIL REFINING PLANT, 

21 Mixing Vessels, 10ft. 6in. by 17ft. 6in:; Three 
Yates and Thom Vacuum Bleaching Vessels, 8ft. 10in. 
by 30ft. 6in.; Eighteen Deodorising Vessels, 6ft. 6in. 
by 10ft. Sin.; Four Fat Hardening Vessels. 

CARTON MAKING AND PRINTING 

PLANT 


Dawson o. Guillotine, 






Printing Machines, Cottrell ssin. Rotary 
Printing Machine, “‘ Northern Press’ 
Creasing and Printing Machine, 
Litho Presses, Four-colour Quad Demy 
Press, by Linotype Co.; Freidhiem Embossing : 
Blocking Presses, Three Johnstone Die Presses, Four 
Gough Die Presses, Bronzing Machine, Hickok Ruling 
Machine, Board Lining Machine. 

STEAM POWER PLANT, 

Four Babcock and Wilcox Water-tube Boilers, 
Eleven 7ft. to 8ft. by 30ft. Lancashire Bojlers, Steam- 
driven Induced Draught Fans, Green's 192-Tube 
Economiser, Six Seis Mechanica! Stokers for B. and W. 
Boilers, Three Steel Chimneys, Water Softening Plant, 
600-kW Turbo-alternator, Belliss-Morcom 1400. 
(6000-volt) Generating Set, Yates and Thom-B. T. H. 
400-kW (300-volt) Generating Set with Surface Con- 


Two 


denser, Clayton 150-kW (300-volt) Generating Set, 
Robey-Bruce Peebles 75-kW Generating Set, a 
"leshall 1100-kW (500-volt) Gas Electric Set with 


Producing and Ammonia Recovery Plant, Motor 
Steam-driven Pumps, Vertical Steam-drive 
Hydrogen Compressor, Three 1-Ton Electric Overhead 
Travelling Cranes, 50-Ton Overhead Traveller, 
41ft. 10in. span; Petrol-electric Rail Coach, Baling 
Press, Tanks, Piping and other effects. 


GOFTINUED IN NEXT COLUME. 


BIG VERTICAL BOILERS. 


ALSO SMALL OFBS. 





MADE IN 18 STANDARD SIZES, 
Very economical in fuel. 
E. S. Hindley & Sons, Bourton, Dorset. 


aoe 


GLASGOW. 
“ND BOILERS 


«c POWER STATIONS 











«*+ Nore:—All prices are 


CHARLES GRIFFIN & CO., LTD. PUBLISHERS. 


NET, postage extra. 





WELLINGTON, A.M.LE.E., F.C 
Cloth. Pp. i-ix +238. With 4 Folding 


By 8S. N. 
In Medium 8vo. 


A Practical Handbook. 
Cloth. Pp, i-xi + 215. 


By W. 


In Crown 8vo. 


By THOS. BIDDULPH-SMITH, F.C.S. 








“LONDON : CHARLES GRIFFIN & CO., 


LOW TEMPERATURE CARBONISATION. 


“A very valuable and useful book on a subject that deserves the attention of all gas engineers.” 


PULVERISED FUEL. 
FRANCIS GOODRICH, M.B.E. 
With 88 Illustrations and 16 Tables. 


“A book we can recommend to every Chemist and Industrialist.”"—Inpusratat Cusmist. 


COKE OVEN & BY-PRODUCT WORKS CHEMISTRY. 


. Gold Medallist Coke-Oven Managers’ Association. 


In Medium 8vo. Cloth. Pp. i-x +180. With 62 Illustrations and 7 Folding Plates. 21s. 

“ A useful work of reference for the more advanced student .”—Jovan. Soc. Cusu. Ixpusrey. 
THE CALORIFIC POWER OF GAS. 
A Treatise on Calorific Standards and Calorimetry 
By J. H. COSTE, F.LC., F.C.8. 

In Crown 8vo. Cloth. Pp. i-xvi +310. With 57 Illustrations and many Tables. 7s. 6d 

“ Briefly, we have traced the evolut'on of gas testing asset out so admirably this admirable book. Gas 
Exorveen’s Macazrye. 
OIL FUEL: Its Supply, Comp sition, and Application. 
By EDWARD BUTLER, MI. Mech. E., ete. 
Fovrtu Evrrion. In Large Crowa 8vo. Cloth, Pp. i-xvi+310. With 158 Ilustrations. 12s, 6d 


“* will waryriss most readers by its very full and clear dealings. > 


1.S., and W. R. COOPER. M.A., B.Sc. 
Tables and 66 Illustrations, including 10 Plates. 
Excineen. 


25s. 


10s, 6d. 





Ou News 


LTD., 42, DRURY LANE, W.C. 2 














AUCTIONS 











Fuller, Horsey & Co.'s Advertisements 
Continued from previous columa. 


May be viewed three days prior to sale or earlier 
ona Lore (when ready) 


by special appointment, 
eeceet of Messrs. HORSEY. SONS and 
SSELL, Mesheakel yt and Valuers, 11, 
7288 J 


Bitliter- -square, E.C 


For continuation of Fuller, Horsey’s Advts 
see page 2. 





HENRY BUTCHER, HALL & CO. 


AUCTIONEERS, SURVEYORSA&VALUERS. 


SPECIALISING IN THE SALE AND VALUATION OF 
FACTORIES, PLANT AND 
MACHINERY. 


63 & 64, CHANCERY LANE, LONDON, 





BUSINESSES and PREMISES 
(for Sale, ete. . 





YOR SALE as a GOING CONCERN 
GERMISTON BRIDGE and CONSTRUC- 
TIONAL ENGINEERING WORKS, situated 
in the NORTHERN DISTRICT of GLASGOW. 
These Workshops, which are capable of a 
yearly output of about 15,000 tons, cover an 
area of about 134 acres, and are connected with 
both the L. and N.R. and the L.M. and 8. 
Railways. 
The Buildings are eommpped po up-to-date 


BUIL 
ARE YARDS GROUND FLOOR 
A ADMIRAB LY SUITED FOR 
GENERAL ENGINEERING WORK, MOTOR 
*BUS AND CAR CONSTRUCTION, OR FOR 
HEAVY GARAGING ACCOMMODATION. 
Apply, A. FRASER, Chief District Repre- 
sentative, Sir W. G. Armstrong, Whitworth 
and Co., Ltd., 74, York-street, Glasgow Sane 
7270 L 





MACHINERY, &c.. WANTED 








Were, Blake or Cochran Type BOILER for 
waste beet < auxiliary hand firing, 14 to 

6N.H 60/80 Ib. W.P.—Send full particulars, THE 
CORNWALL. BOILER CO., Ltd., Camborne. 7254 F 





SETS of 3-HIGH MACHINE-CUT 
and HOUSINGS totally eaclosed.— 


Waster 
Ltd., Newport, _,, 


YIONS 
CORDES (DOS WORKS), 


CAMPBELLS¢HUNTERL* 
GEAR CUTTING. 


‘orm Wheels cut up to 13ft. Oin. di 
Dovel wel and Mitre Wheels planed up to 6ft. éin. dia. 
Spur Wheels cut up to 12ft. 6in. dia. 


4r 








DOLPHIN FOUNDRY, LEEDS. 








FERRO - PRUSSIATE 


PAPERS & LINENS 
TRACINGS & BLUE PRINTS. 


AT REASONABLE RATES. 


Send for Samples 
and Quotations— 
DACRES, RABJOHNS, LTD., 
14, VICTORIA STREET, WESTMINSTER. 
Victoria 2857. 





PROMPT & UNIFORM SUPPLIES. 














FOR ELEVATORS AND CONVEYORS, 
ALSO MALLEABLE IRON CHAINS, 


APPLY 
EWART CHAINBELT CO., LTD., 
DERBY, ENGLAND, 


beimg an amalgamation of the Chain Belt Engineering Oc. 
ona Ewart’s Ohain ute, Co., Derby, England. 


“BLACK HEART” 


(REGD. TRADE MARK.) 


MALLEABLE CASTINGS 
FOR ALL PURPOSES. 


SOLE MAKERS: 











’ FACTORIES. 








GRAY'S INN-ROAD, W.C 


Butcher, Hall ani Co., 


SELL by AU CTION, on the PREMISES. 
= A — sates ESDAY, 4th JANUARY, 1928, at 
30 a.m 


MACHINE TOOLS, 


comprising CAPSTAN | LATHES up to Ibin. dia, 
capacity, a No. 722 “‘ TAYLOR and CHALLEN’ 
POWER PRESS, 8.8. and S.C. LA ATHES. a No. 6 
Horizontal Milling Machine, SCREW FLY PRESSES, 
by SWEENEY and BLOCKSIDGE;: PILLAR and 
BENCH DRILLING MACHINES, Stamping Presses, 

Bench Lathes, Emery Grinders, 


Power Hack Saw, 
Polishing Spindles, Guillotine, a 1-Cwt. Power Drop 


254, 


Hey 


Hammer, ELECTRIC MOTORS up to 10 H.P.. by 
ELECTROMOTORS ; Vices, Belting, Shafting, Mili- 
Dies, Taps, &c ‘FICE 


ing Cathere. Twist Drills, 
FURNITURE and FITTINGS, Desks, Cabinets, Heat- 
ing Stoves, Chairs, Typewriters, Partitioning, 
Benches, &c.. Milner FIRE-RESISTING SAFE 
sea Go.” from Messrs. HENRY BUTCHER, HALL 
an 





For Particulars of 


ENGINEERING 
WORKS, FACTORIES, Etc. 


(with and without Equipment), 


in all parts of the Country. 
Apply to 


LEOPOLD FARMER & SONS, 


FACTORY SPECIALISTS, AUCTIONEERS 
AND SURVEYORS, AND VALUERS OF 
PLANT, MACHINERY, MANUFACTURERS, Etc. 


46, Gresham Street, Bank, E.C. 2. 
Railway Switches and Crossings, 


TORET ARLES. WATER CRANES, TANES, 
BRIDGES and ROOFS. 
3," Ni Mon. 
. Victoria-street. 8. W. 


News Radice Co., Ltd., Smeth- 
ICK. Telephone, 50 Smethwick. Telegrams, 
Aptitude, Birmingham. Designers and ers of 
all kinds of Elevating and Conveying Machinery, 

Structural Steel Work, Bunkers, Cnetee &e. 
BK 580 


Rosser and Russell, Ltd. 
Merpntons Engineers, Queen's Whart, Hammer- 
NDERTAKE SPECIAL MACHINE 

Well- equipped shop, lathe 
: Hammersmith 31. 967 





ISCA FOUNDRY 0. London 
Offices. 




















WORK of of any deseription. W 
Steam Boilers, All Types and 
Sizes, Vertical, Loco., Cornish, Launch, Field-tubes ; 
GRANTHAM BOILER & CRANK Co., Ltd., Grantham 
CONVEYOR & ELEVATOR Co 
See Advertisement last week 
PAGE 7. 
Hammered or Hydraulic Pressed 
to 20 Tons. 
HARPER, PHILLIPS, Ltd. 
CASTINGS 
To 10 TONS. GREEN LOAM or DRY 


AUCTIONS 





Beranuismep Oven 75 Yaans, 


WHEATLEY Kirk, Price & Co, 


SPECIALIZE IN 


VALUATIONS 


AND 


SALES BY AUCTION 


or 


ENGINEERING WORKS, 
PLANT & MACHINERY 


or 


EVERY KIND 


LONDON : 46, Wartine Srreet, E.C. 4, 
MANCHESTER: 16, Atasar Seraas, 
NEWCASTLE-on-TYNE: 26 Cot.mowoop Sr. 





WEDNESDAY, 11th JANUARY, 1928. 
Re John Barker and Sons, Ltd., Park-street Iron- 
works, Oldham. 
To Engineers, Iron, Steel and Machinery Merchants 
and others. 

\ Theatley Kirk, Price and Co. 

have been instructed = the iiasidetes, Cc. R. 

Urquhart, Esq., C.A., to offer for SALE by PUBLIC 

AUCTION, piecemeal, upon the WORKS PREMISES 
on the above date, at 11 a.m. prompt, the 
ir ‘ 7” 

PLANT, MACHINERY 
AND ENTIRE CONTENTS. 

The catalogue will include :—6 Sliding, Surfacing 
and Screw-cutting Lathes, 6¢in. to 12in. centres, 6ft. 
to 31ft. beds; 12in. centre Boring and Facing Lathe ; 
llin. centre Boring Lathe; 18in. centre Wheel Bossing 
Lathe, 18ft. gap bed; 19in. centre Pulley Facing 
Lathe; 36in. centre Break Lathe; Horizontal Boring 
Machine, 34in. by 18in. table; 6ft. Radial Drilling 
Machine; 16in. Slotting Machine; Planting Machine, 
3ft. by 3ft. by 12ft.; 20in. Crank Shaping Machine ; 
Horizontal Milling Machine, table 25in. by 10in.; 
36in. Vertical Drill; 26in. Ditto; 2-Ton Belf- 
landing Hoist; 1-Ton Hand Crane, 19ft. 6in. span 
and gantry; 14 D.C. MOTORS, from 1 to 10 H.P.; 
Planing and Thicknessing Machine, 18in. 

Vertical Moulding Machine ; 24in. 
24in. Band Saw ; 


Bench ; 15in. Planting Machine 

2-Cwt. STEAM HAMMER Horizontal Air Com- 
pressor; Quantity of New Bolts and Screws; Con- 
tents of Stores; Loose Tools, Chains and Chain 


Blocks ; Fitters’ Benches with Vices; Belting, Office 
Furniture and other items too numerous to mention. 
In the Old Foundry 2-TON TRAVELLING CRANE, 
30ft. span, electric ally driven (converted from rope 
drive) and 8.J. Gantry 

, Catalogues can be obtained from the Liquidator, 
R. Urquhart, Esq., C.A., of Messrs. Peat, Marwick, 
Mite hell and Co., 21, Spring-gardens, Manchester, and 
National Bank Buildings, 24, Fenwick-street, Liver- 
pool: or from the Auctioneers, Messrs. WHEATLEY 
KIRK, PRICE and CO., 16, Albert-square, Man. 
chester; 46, Watling-street, London, E.C. ‘3 and 
~ Collingwood -street, Newcastle- on- Tyne. 7231 3 


HARPERS LIMITED. 


See page 2% this week. 


‘|HEAD, WRIGHTSON 


ame OO., LTD. 
23rd, page 51. 








See Advert, Dec. 





High Efficiency 
Centrifugal Pumps 


For All Services. 
RUSTON & HorRNsBY LD.. LINCOLN. 


MILLENNIUM 
STEEL CASTINGS 


MADE FROM THE ELECTRIC FURNACE. 


LAKE & ELLIOT Ltd. 


BRAINTREK - - ENGLAND. 
BAXTER’S KNAPPING-MOTION 


STONE BREAKERS 
ARE 50% MORE VALUE. 
W. H. BAXTER, L4., LEEDS. 


TANK LOCOMOTIVES. 


SPECIFICATION and pee ae EQUAL TO 
MAIN LINE LOCOMOT 


R.and W. HAWTHORN, LESLIE ‘and CO., Ltd, 
TAYLOR AND CHALLEN 
PRESSES 


FOR PRODUCTION OF SHEBT MBTAL WORK 
COINAGE, CARTRIDGES, AND GUNPOWDER 


Foundry, Works & Showrooms: BIRMINGHAM 
See large advert. page 57, Dec. 25rd 
STEEL PIPES, TANKS, &c, 


THOMAS PIGGOTT & CO. Lta. 
BIRMINGHAM, 
See Advertisement, Doc. 25rd, page 5. 


R* White & Sons, Widnes, 


FOR LANCS. 


AERIAL ROPEWAYS 
POINTS«CROSSINGS 
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LEY'S MALLEABLE CASTINGS CO., Ltd 
Vulcan Ironworks, DERBY. 


work up to 10ft. diat 
aso "Air Receivers, Feed-water Heaters, c- THE 
ACCRINGTON, 

INCE FORGE Co., Ld., WIGAN 
in Irom or Steel, Black or Machined, 
GRIMSBY. 

1700 SHIPS’ PROPELLERS (Made and Sold). 


Middlesex, 














